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The recent addition of several large vessels to the 
Navy hss created a demand for mechanics. Good 
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clothing free on first enlistment. Rations, lodging 
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Extra pay for continuous service, Honorable Dis- 
charge, extra duty, etc. 

Only American citizens of good character are 
accepted. 

Application can be midfl at any Navy Recruiting Station or by letter to the 
BUREAU OF NAVIGATION, 

NAVY DEPARTMENT, WASHINGTON. D,C. 
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and finish. Send for free Catalogue No. 17AP, of the largest 
line of fine mechanical tools. 



THE L . 5. STARRETT CO., ATHOL, MASS., U. S. A. 



Pirns* fueotlou Popular Mr-t h.-nies when vritlnjr AdrertlBen, 






THE, STORY OF KORNIT 



The Earning Power 
of Money Invested in 




Here is a financial Opportunity to 
make an investment in an up-to-date* 
■ energetic, money - making Industrial 
Manufacturing Company, which owns 
all the United States patents, pro- 
cesses and exclusive rights for pro- 
ducing Korn it, a product never before 
manufactured nor sold in this country. 
The demand for Komit is great, and 
the profit of maufacturing and selling 

is ENORMOUS. 

CJ Read every word of this announce- 
ment and ACT AT ONCE- 



The 

Earning Power 
of Money 

If you will carefully cast over in your 
mind and pick out twenty of the wealth- 
iest people you personally know,- you will 
find in each case that it is a fact that 
years ago each one of these persons* or 
their ancestors* learned how to make a 
little money do a whole lot of work* and 
that now they and their children reap the 
benefit in a golden harvest* 

You can do the same. Only you must 
make a beginning. Here is a Financial 
Opportunity, Take advantage of it now — 
not to-morrow, but right now* to-day. 
You are making money. Why not invest 
a little and later on reap the benefit? It 
is a wise thing to do, and the wise and 
thoughtful people who are doing it are 
the ones that live in ease. 



A FINANCIAL OPPORTUNITY 

By President Cks.s. E. Eliis 

K ORNIT was invented by Johann Gus- 
tav Biemcu, a. subject of the Czar of 
Russia, residing at Menkenhof, near 
Livenhof. Russia, and Is a Homogeneous 
Horn nr Hoof substance, Korn It is produced 
by grinding horn and hoof shavings and 
waste into a palpable powder and then pres- 
sing under heavy hydraulic pressure with 
heat into a homogeneous slab. This slab 
produces a substance which can be sawed or 
turned the same as ordinary wood, It is of 
a beautiful black consistency and Is Ex- 
tremely Valuable as a Non-Conductor r jr. 
Electrical StTTLiESt. It is a matter of rec- 
ord that the electrical industry in th.s coun- 
try At This Time Does Not Have a satis- 
factory material for heavy or high insulating 
purposes, A slab of Korn It one inch th ick 
was tested in Trenton, New Jersey, by the 
Imperial Porcelain Works and was Found 
TO Have Resimtep P6,(H>ii Volts of Elf-ctric- 
mr. It may be interesting to note here that 
the heaviest voltage which is transmitted In 
this country is between Niagara, Buffalo and 
Lock port, New York. The voltage transmit’ 
ted by this company is between 40,000 and 
50.000 volts. Kornlt is equally as good as a 
non-conductor for electrical purposes and 
supplies as is hard rubber. 

The average price of hard vulcanized rub- 
ber for electrical purposes Is today consider- 



ably over one dollar per pound — at the pres- 
ent writing something like $1.25 per pound. 

Korn it can he sold at Twenty-five Cents 
ceb Found and ax enormous profit can be 
made at this price, so that it Can Easily he 
Seen that where Korn it is Equally as Good 
and as a Mat run of Fact, in many instan- 
ces, a Better non-conductor than hard rub- 
ber, it can compote In every case where it 
can be used with great success on account 
of Its price. For electrical panel hoards, 
switchboards, fuse boxes, cut-outs, etc., there 
are other materials used, such as vulcanized 
paper fibre, slate, marble, etc. A piece of 
vulcanized paper fibre, 3x4x1 inch, in lots 
of 1.000, brings £0 cents per piece, A piece 
of Komit .ji the Same Dimensions could be 
sold ’ritli the Enormous Pi«h h of over ioo 
P ro: Cent, at 10 cents. The absorptive quali- * 
ties of Komit render it such that it is Far 
Prefer arue to thsit of vulcanized fibre, It 
will not maintain a flame. Of all the mate- 
rials which are now in the electrical market 
for supplies and insulators there is, as we 
have stated above, none that are satisfac- 
tory. Kornit will fill this place. Its tensile 
strength per square Inch averages from 1,35$ 
pounds to 1,8 11 pounds, which the reader 
can readily see Is Morf. Than Satisfactory, 
This teat was made by a well-known electri- 
cal engineer, who is now acting in that 
capacity for the T’nitejl States Government 
with a Standard Richie Bros, testing ma- 
chine. 




sold by the ton today principally only for 
fertilizing purposes. There is one town 
alone, Leominster, Mass., where they have 
an average of eight tons of horn shavings 
every day. These waste horn shavings are 
now only being sold for fertilizing material. 
These eight tons of horn shavings manu- 
factured into Korn it and sold for electrical 
purposes would easily bring $3,000, At this 
price it would he selling for leas than one- 
fifth of what hard rubber would cost, and 
about one-half what other competitive mate- 
rials would sell for, even though they would 
not be as satisfactory as Komit. 

Koroit has been in use in Russia about 
four years. In Riga, Russia, which is the 




MR. JOHANN GUSTAV BlEltlCH. THE 1N- 
VEN’TlIll OP KOJtXIT, IN Ills SI MMER 
GARDEN AT MENKEN II OF. RUSSIA. 

largest seaport town of Western Russia, the 
Electrical Unions there are using Kornit 
with the greatest satisfaction, finding it 
preferable to any other insulating material. 

The expense of manufacturing Kornit 
from the horn shavings Is Iiot large, as the 
patentee, Mr. Bierich, has invented an eco- 
nomical and satisfactory process which pro- 
duces an article that, in the near future, 
will he used in the construction of almost 
every building in this country. 

Besides electrical insulators, Kornit can 
be used for the manufacturing of furniture, 
buttons, door handles, umbrella, cane, knife 
and fork handles, brush and sword handles, 
revolver handles, mirror backs, picture 
frames, toilet accessories, such as fancy 
glove boxes, jewel cases, glove stretchers, 
shoe lifts, etc.; office utensils, such as paper 
knife and pen holders, ink stands, pen racks; 
medical instruments, such as syringes, ear 
trumpets, etc,, etc. : pieces for games, such as 
draughts, chessmen, dominoes, checkers, 
counter chips, ctibbage boards, etc.: tele- 
phone ear pieces, stands, etc,: piano keys. 



register keys, tea trays, ash trays, scoops, 
mustard and other spoons, salad sets, cigar 
and cigarette cases, cigar and cigarette hold- 
ers, match boxes, and hundreds of other use- 
ful and ornamental articles, all at a large 
and remunerative profit, 

THE GREAT DEMAND FOR 
KORNIT IN THIS 
COUNTRY 

T HERE is one manufacturer alone here 
in New York that uses <1(1,000 square 
feet of insulating material for panel 
hoards every year. He is now using slate and 
marble, but IT IS NOT SATISFACTORY, 
for the reason that in boring and transpor- 
tation It Breaks so Easily. Kornit will 
Answer the Purpose of Manu fact u ring 
Panel Boards Very Much More Satisfac- 
torily. On 60,000 square feet of Kornit 
there would be a net profit of over $30,000, 
or 50 cents for every square foot used. This 
One Example is cited to show you The 
Enormous Profits which can be made. There 
are a great many other panel and switch- 
board manufacturers in this country. You 
may be interested to know' that a panel 
board is a small switchboard. There is one 
or more on every floor of all large buildings 
where electricity is used. They each have a 
number of switches mounted on them, so 
that those in charge can turn certain lights 
on or off, and by these panel boards all the 
electrical power in the building is con- 
trolled. They must be of a reliable non- 
conducting material. Kornit can be used for 
this purpose almost exclusively. The largest 
electrical manufacturing concerns in Riga, 
Russia, Aim XleiNq Koientt Only fob this 
Purpose, after having tried all other so- 
called non-conducting compositions. The 
electrical trades alone can consume a great 
many tons of Kornit every day in the year. 
If only two tons of Kornit are manufactured 
and sold every working day in the year it 
will Enable the Kornit Manufacturing 
Company to Pay 16 Pea Cent Dividends 
Every Year. Of course, if four tons a day 
are sold the dividends would be over 32 per 
cent per year. Tins is Not Improbable. Ax 
E x cert Electrical Engineer who holds one 
of the most responsible positions here in 
New York City made the statement, after 
thoroughly examining and testing Kornit for 
electrical purposes, that in his most conser- 
vative estimation there can be ten tons of 
manufactured Koruit sold every working 
day in the first year. This would mean that 
the Kornit Manufacturing Company would 
pay a dividend out of its earnings the first 
year of over seventy-five per cent (75%). 
This is probably more than will be paid 
the first year, but there certainly seems to 
be a good prospect Of paying a large divi- 
dend the first year. 

These will be Siren an Enoumovs De- 
mand fur Kornit after it Becomes Intro- 
duced that from Year to Year the Divi- 
dends Earned will Become Larger. Tuts 
rs THE Best Opportunity TO Make an In- 
vestment That You Have Ever Had. 



ii is a weit-finown iaci xuai ihe iuoht 
Legitimate and Profitable way to Make 
Money is by manufacturing some product 
that fs “Nkokkhaky" and One That Can he 
FvhtS' Controlled so that nobody else tan 
manufacture the same article. Look at 
Sugar ( which it* protected by a high tariff); 
at Standard 00, the Telephone, the Tele- 
graph, and we might go on ami enumerate 
many more monopolies. They a be the big 
Money Mahers of Today. Korn it Cannot 

HE MANUFACTURED BY ANYBODY IN THIS COUN- 
TRY Except Ofhsklvim on Gun Agents. We 
own all the patents issued by the United 
States Government to the inventor, Mr, 
Johann Gustav Bi erich, in Russia. These 
patents Have Been Bought from Mr. Bierich 



[lave mu cuargc qi idk n FACTORY IN 

this country, it is planned that our fac- 
tory WILL BE PRODUCING AND THAT KOHNIT 
SHALL HE A WELL-KNOWN AND UNIVERSALLY 
USED ARTICLE IN T1IE ELECTRICAL AND OTHER 
TRADES OF THIS COUNTRY EARNING AND PAYING 
LANGE AMI SATISFACTORY IUVIHENDH EACH AND 

every six months. Watc h the July issue of 
Popular Mechanics for a photograph of Mr. 
Kurt Bier i eh, the son of the inventor of 
Kornlt. A few shares obtained now may be 
the foundation for a fortune or the much- 
desired income for support in the unknown 
years that are to come. We leave it to you 
if it would not seem good judgment to take 
immediate advantage of this opportunity. 
Anyway, please write me at once and let me 




KHJiMT FACTORY, NEWARK, 

and a he Duly Transferred to the Korn it 
Manufacturing Company, and the same is 
Duly Recorded in the Patent Office of the 
[: niter States. 

WE HAVE A FINE 
FACTORY 

O CR factory is located in Newark, N 
(Belleville Station). The machin- 
ery is now all complete and in its place, We 
will bo manufacturing Kovnit by the time 

Popular Mechanics reaches you, To this 
end the services of the son of the inventor, 
Ma. Kurt Bit rich, who is a graduate of 
Fjusibuho University. Germany, has been re- 
tained, He arrived here the 10th day of 
last month to rake full charge of the scien- 
tific construction of the factory. Mu. Kurt 
B i erich spent two years in his father’s fac- 
tory at Menken hof, Russia, ami six months 
at the workshops in Riga. Russia, master- 
ing every minute det.til of the manufactur- 
ing and working departments. Mr, Bierigii. 
Jr. t has been employed for six months re- 
cently in superintending the erection of a 
Kornit factory for the English company at 
Stoke Newington, N., London, which he 
brought to completion in the most satis- 
factory MANNER. ' Mtt. BlEKiCll, Jib, Will 



X. J. p IBEM.BVILLE STATU IX. j 

know just what you will do. If it is not 
possible for you to take shares now, write 
and tell me how many you would like and 
how soon it will he convenient for you to do 
so, provided 1 Will reserve them for you. 
As soon as I receive your letter ] will an- 
swer it WITH A PERSONAE LETTER AND WILL 
ARRANGE MATTERS AH YOU WISH TO THE REST 
OF MY ABILITY. 

Remember, I have a great many thousand 
DOLLARS INVESTED IN THE KOUXIT MaXUFaO- 
tttui.no Company, and the minute you buy a 
share or more in this Company we become 
Co-Pa rtners as Co-shareholders, It is for 
our mutual benefit to watch and guard each 
others' interests. I will re grateful if you 
will write me today, so that I may know 
just what you will do. 

I know you will agree with me that you 
have never had presented to your notice a 
better opportunity to make an investment 
where such large profits can he made be- 
cause of the exclusiveness of control, and 
the great demand and low' cost of the raw 
material, which is now almost practically 
thrown away. Join me in this investment, 
and 1 assure you it is my sincere belief that 
in the future you will say: “That is the 

day I made the most successful move in mv 
whole life." 




TO-DAY 

T HE Korn it Manufacturing Company 
is incorporated tinder the laws of New 
Jersey and is capitalized with 50,000 
fully paid non- assess able shares at $K) 
each. It is my intention to sell a limited 
NUMBER only of these shares at the par 
value of $10 each. Ten Dollars will buy 

ONE SHARE. TWENTY DOLLARS WILL BUY TWO 

shares. Piety Dollars will buy five 
shares. One Hundred Dollars will buy 
ten shares. One Thousand Dollars one 
hundred shares, and so on. After you have 
bought one or more shares in The Kornit 
Manufacturing Company you may fee! as 
I do, that you have placed your savings 

WHERE THEY WILL DRAW REGULAR and SATIfi- 
FACTORY LARGE DIVIDENDS, 

I SHOULD NOT HE A BIT SURPRISED If these 
shares paid dividends as high as one hun- 
dred per cent, in the not far distant future. 
Consequently, a few dollars invested now in 
the shares of the Kornit Manufacturing 
Company will enable you in the future to 
draw a regular income from the large prof- 
its of the Company as they are earned. 1 ’iib 
DIVIDENDS will he paid semi-annually, 
every six months, the first of May and No- 
vember of each year. Tins is one of the 

REST OPPORTUNITIES YOU WILL EVER HAVE PRE- 
SENTED TO YOU IN YOUR WHOLE LIFE-TIME. 

i Have Invested a Great Many Thousand 
Dollars in the Kornit Manufacturing 
Company, and I feel sure it is One of the 
Best Investments l have Ever Made, I can 
TRUTHFULLY SSy tO J'OU that I FULLY RELIEVE 

that you will he more than pleased with 
your investment and that you will never be 
sorry. It CM EM BE It, that you here have an 
opportunity to become interested in a large 
industrial manufacturing concern manufac- 
turing a product, with, an exclusive monop- 
oly, which has never re FORE been manufac- 
tured or sold in this country. 

Remember, that it is by no means an 
experiment, as it has been successfully 
M ANUFACTURED AND SOLD FOR OVER FOUR YEARS 
IN Russia at a large profit, and the manu- 
facturer and Inventor recently wrote that 

the DEMAND is INCREASING EVERY DAY', llpyond 

the capacity of their manufacturing facili- 
ties. 

Now is the time for you to take advan- 
tage of this magnificent opportunity to make 
an investment in these shares, i earnestly 
believe that in a few years these shares 
WILL lUJ WORTH FROM FIFTY DOLLARS TO ONE 
HUNDRED DOLLARS 6RCh OP acCOlIIlt Of the 

large Dividends which the company will 
earn and regularly pay each and every six 
months. It is a well-known fact that lit) 
shares that pay fifty (50) to one hundred 
(100) per cent, dividends will readily sell 
in the open market for $50 to $100, The 
OUTLOOK FOR THE KORNIT MANUFACTURING 
Company is such that it seems impossible 
for the earnings to fall far short of these 
figures. If the company only makes and 
sells two tons of Kornit a day for the first 
year, and makes a profit of only two hun- 
dred dollars per ton, it would moan a profit 



year. If this business were doubled the 
second year, of course the earning capacity 
would double and the dividends would be 
over thirty-two per cent. (32%). Prominent 
and well-known Electrical Engineers assure 
me that this product cannot help and is 
bound to make enormous profits, I would 
recommend that you send for as many as 




PRESIDENT CHARLES lv ELLIS, 



you may wish at once. You, in my con- 
servative opinion, can safely count on the 
large earning capacity of these shares, I 
will at once write you a personal letter 
with full information, and send you our 
illustrated book, “A Financial Opportunity,” 
containing a score of photographs of the 
Kornit industry, taken In Russia. 

Please let me hear from you. 

Yours very truly, 

CHARLES E. ELLIS, 

PRESIDENT. 

71 7B Temple Court, 

New York City, New York 

| Mr, Kills besides being President of this 
company is also President of two other large 
and successful companies, owning shares 
therein valued conservatively at over $250,- 
000,00. Mr. Ellis has other investments in 
New York City real estate, bonds, stocks 
and mortgages to the amount of many more 
hundreds of thousands of dollars. Any bank 
or mercantile agency will tell you his guar- 
antee is as good as gold. This is a success- 
ful man who wishes yon for a Co-partner as 
a Shareholder and Dividend Receiver in 
this Company, Remember, you will do busi- 
ness personally with Mr, Ellis in this mat- 
ter. Be sure to look for and read the July 
issue of Popular Mechanics.] 




Built to Bake — 1 olman Ranges 



W OULD you hesitate to buy a Stove of range of us by mail if you were confident you could gave 
$15,00 to 340.00 by $0 doing* and at the flame time flirt rtQ risk? That is exactly what WC are 
offering yflu, A stove or rai^e second to non^m the world at a price far Igt than your local dealer 

can even buy such a range. We are 
able to save you many dollars , in 
your range buying for three reasons viz.s 
L Our direct selling plan, from fac- 
tory to family {One Profit], 

2, We have a perfect factory and 

toundry of our own, 

3. We have the experience of over 
twenty- three years . 

For durability* economy and baking 
qualities, our Tolman Ranged are unSur- 
parked* They are made from the very 
best of materia] i by skilled workmen, 
in our OWn factory- The ovens are large* 
square, perfectly ventilated and fit- 
ted, with Oven thermometer which 
prevents any waste of fuel from 
overheating the oven. No one ba? 
ever yet disputed the fact that 
To! man Ranges are absolute 
range perfection, Wc challenge 
comparison. 

We do not claim that we manu- 
facture the only good range on the 
market today,, but we do say, we 
will Sell you a stove or range, far 
superior to any other Cm the market 
today, at a price far lower* and 
terms fairer than those offered you 
by any other stove manufacturer 
or deal er_ 

it is a well established business 
principle to buy where you can buy the cheapest* QUALITY CONSIDERED. Yq home merchants do 
this EVERY TIME. Mot one of them will pay you a cent more for the articles you offer them than 
they can procure the same thing for of OTHERS* W ? ILL THEY ? 

Then why pay your local dealer fifteen to thirty dollars more for a range than you can procure a 
better article for of us? Our " FACTORY TO FAMILY plan enables you to buy of us by mail safer 
than of your local dealer, » 

Wc h&ve pleased customer* in nearly every county in the United States, Their letters show that 
\ wc saved them money and gave them entire satisfaction. We kn ow that we can give satisfaction* and save 

you money. You run no risk because we ship on ONE YEAR DECISION TRIAL AND GIVE YOU 
A TEN YEAR GUARANTEE, 

I Our large free catalog tells how Steel Ranges ftri made, Why some are good; some are bad, and 

how to tell one i the other. It tells you why you can buy of US by mail Without risk and how to 
&aV£ the dealers' profits. Our free catalog illustrates why our Tolman Ranges are kl BUILT TO BAKE, * 
moreover, how a Tolman Range will cut your housework and fuel bill in half. It will pay you to investi- 
gate. SEND FOR CATALOG E 5 TODAY, AND SAVE DOLLARS, 

JUDSON A. TOLMAN CO. 

7705 Wood lawn Avenue* CHICAGO, ILL. 







ENGINE ON LI 



engine only: 




NOVALYESNO SPRINGS 
N0GEAR5.N0 CAMS 

NO-THING TO GO WRONG 



EASY TO OPERATE 



4 

WE ARE BUILDING 10,000 
AUTO-MAMNE GASOLINE ENGINES THIS YEAR 

WRITE FOR CATALOG I-T0-20 h.P, 
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PIANO 



Contains a cloven improvements upon Ihe beautiful toned instruments hitherto 
made. Since 1868, when our firr 1 was established, the WING PIANO has been 
admired for the sweet, pure tone produced even when played vigorously. The 19U8 WING 
has so far surpassed even the fine 1905 WING that it would not be recognized by an expert 
musician as being from the same factory. We are willing to risk more dollars to prove this 
to you than it would cost you to come to our factory and listen for yourself, even if you live 
in California. Can we better show OUT faith and confidence? 



Anywh ere on Trial- 

We pay t he freight ami other c&argea in advance— out- funds -no money u Tour cuatoiftws In ad vanee. We Mice it In 
the sinaueat town in tliu united States! just ha freely as wr would in New York City, Ttsere Lb absolutely no risk, expend* or 
annoyance. Toucan try it in yoor home for £U days* get the opinion of your rtal and disinterested friends,. can compare It 
with Dtberu. Then If you (Jo not w(eh to keep it wft Will lake if back, entirely at mir exiiimsi' In this way you will not be 
^ talked Into buying/' &a ymi i hi ay have been so me time to yon r lasting regret . Moreover, yuur friends. n ml neigh hurts will 
not kau w on what ter m& or at what price yon purchased. Agents disclose, your business to make other Bales. ( You know 
how fiL-^t aaecifs talk. } This, however, kfl of email Import anr^ ruin pared t« the beau Mful t sweet tone you get kn T HE 1 90tJ 
WIND I 1 ! AN l>. Even the nvlmc of many dollars is of Jess importance. Any American home waute and DESERVEU ths 
best and sweetest. You nave it only In THE 190*5 WtNO PI A Ml, 

Sold Direct from the Factory und in No Other Way 

For this reason YOU SAVE FROM (7* TO IMOl The Wl\ T G PIANO you buy at wholesale— at the cost 
of making— with only mir wholesale profit added, THERE'S Tlld 5AVLNQ. Agents would have to be paid. 
If we had them, Salesroom 4 ! would have to be rented If we had ihem. Ijocal stdvertlaiiig would have to be done 
anti paid for. A ll this would Increase the cost of the Piano. If we did it. By selling the Plano direct to you. 
we save you from |75 to f*00. THE 1$XW WING PIANO 3s in a of its own and MEEDS no agent to talk 
for It, its own Hwcet tone sells it. 



tN 3 & YEARS OVER 

nayc imuuufaet tired ansi sold 



,000 WING PIANOS 



tty lire recoin mended by thousands of tmtJflfleil pnrchfi*e™ in yuur state, ami everyone of 
tli u United Suite** by M'.*m fluYtomucB of St men, muilcil ctiJle|EEi and nehoulii. prumliifiit or t 1 heat m leaders, mu«Iu uriiulmrN .mil 
mush: \Bt iw. i 1 nr Ikjo k cob tuinei am mm an lI nd lI re&fcq, jtrra uged by titftte 9 . 

THE INSTRUMENTAL ATTACHMENT 

enable* any ordinary pJnyer to Imitate perfectly the tone* of the MANDOLHI, GUITAR* HARP, EITHER jiiihI BANJO. 
Improvement patenml uud cjui he hud only Sn the Win^r Plano, 

WltJy PI A NOS rtfc made Ssionr ywu targe factory— of choice iniiterJala throughout, by vary experienced workmen. This ex- 
plains their ureiH diu-ald lily. 

A ifiiiiruu tee for years n^aliiKi any Meet is given with eve rv WING PIANO. We lake old Pianos and Organs lit fair ex- 
chan ge. Easy monu i jy payments s f de* Lred , 



Thin 



The * 



1006 

Wing 

Piano 



half 



"We are one of the very few firms, that have been in continuous business well toward, a 
century. We have been studying and learning every year of the full thirty- eight. 
But the very recent discoveries of our Mr. ’Wing, Senior, give THE 1906 WING 
PIANO such greatly increased %ibv4tion that the slightest touch brings forth a sur- 
prising quantity of round-musical rcnad. Even a young child — and before the first 
lesson — can produce this. They iherefore practice easily without fatigue and 
become players? THE L 906 WING PIANO doea not require vigor or strength to make it 
respond. It is BUILT to be played upon by L^ada a* delicate aa tho« of CHILDREN, 
hat has such a reserve of power and vibration that it charms the adult pianist also 
Me ny pianofl you ase advertised are bow built to be played upon by foot powers Chil- 
dren do not become rmiaiciana on such pianos, but are worn out in the vain attempt. 

You and your* expect to live with your piano for a lifetime* You 
want it* refining influence upon your borne. If it is heavy touched and dull 
of Speech no one will learn to play it. THE 1906 WING PIANO W ill be 
ient free to prove that it has more r -.:i\ life than any you have ever heard* 

YOU NEED THIS BOOK 

IF YOU INTEND TO BUY ANY FT A NO. a hook which zlvi*yoti the Information 
possessed li>' rztperih It iHi* at I itlmtit I he different material sused^ the way these inirth 
are pul together wlm! cauM* plume to^t out nif repair It intkEK Hie election i 
pIbuoMaj. IHs «hHflntel>" the only VhhjK of |ls klJinl ever publlahed. It t-oiical 
ns nn v La rsrc 1 pewe* a m3 ll I \xi *\ rdtiori 1 r n^iul fa ref ill ly. It wn 1 1 make yon a Judgv 

pluijij EiLtalliy. aend St free to anyone wishing te huy n piano. 

Send to-dfiy while «m [liStik of It. a poetnl Jnat kBIhe jour name 

and ArltlreeSaOr eeinl leh the *Uiu: tied djimoH. imhI the I h H. sk of hprorimuioh; 

Algfi full pixtfccnlflni abont the Wihif Pimm, wltli prlrca + term a of 
peyment, etc., will be MU! to you promptly by milt if you think 
of buying. 



WING 
& SON 




*$ I4U 

West 13th Sln^l 
New York City 

.SVrj tl i ik f A r- J-OlJfi# 
OlFirl iJdlVgit liHHffr'H 
(►rlnjir, Ih-r hrMrA' rtf f If rP ttpMe 
I M fi ifflifAlt iftn JlhiUit J^dlrtEMP, 
alAti prim rr M rf trriftM of jht^- 
metti *rt* IP'f n 0 
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YOU CAN SHAVE. WITH 



GILLETTE 



Then you are Ready for the Day with a Clean, Wholesome Face. 

12 BLADES; 24 PERFECT EDGES. 

WONDERFUL BLADE THAT HAS CHANCED ! 1F RAZOR WORLD. 

Truthful Letters from Constant Users Tell of t lie Marvelous Tensile Strength of! besc Blades, 

142 TIMES 



BEEN USED 30, 60 AND UP TO 

SIMPLE AND DURABLE 

Trii>1« all vtrfBlatBlflet with It blade* $ 5.00 

q.i Li|ru|p]if jsohl-ptated mat wiiii ia ijixtrle^ - - id.QQ 

Quodnipfa eo3d-plAU£(i hut wit Si 12 binds* mid 

niau-ii^riMik -**’■*■■■■* 1L00 

B t ftp.ijini coiiibinatlon $qt, with siutfiigTjftiAti and 

nap la triple it«d hrfdetia - 7*50 

Of.li vt tom l?l nation su?lfl In silver i&n-rl jiuld np to - 50 

K lknifl ard Of 111 bltidfiS, bAvluq J I rdrirji 

edg^R. for sate by slLS dealers At tMu. mpfrnii 
nrKtil of T ■*--.-** * *511 

Sold by Leading DruR p Cutlery and Hardware Liters* 

At*k to fwte ttfirt/oroJti- frralcirL IfYtWtfbr On r*p& r h U trMofbr. 

GILLETTE SALES COMPANY* liOl Timers Building, New York City. 






t+ 2 V 









POPULAR MECHANICS 

Voi, s. No. 6, Chicago, June, 1906, W< 5SS5SS: 



THE INSTRUMENT THAT RECORDS 

EARTHQUAKES 



While San Francisco Was Falling 1 the Seismograph In Washington 

Felt the Shock 



A delicately poised needle in one of the 
Government institutions at Washington, 
D. C„ trembled violently while Sau Fran* 
cisco was being destroyed. True to its pur- 
pose, the vibrations of this needle in sym- 
pathy with the earthquake shocks thousands 



past few years that there lias been installed 
the latest and largest type of seismograph, 
Imported from Stress burg. 

The seismograph is so delicately adjusted 
that It will even register the feeble, unfelt, 
earthquakes which frequently occur in all 




Photographic ki-productton nf the Seismograph K<xurii at Washington, I), C., of the San i ranciscu Earthquake 



of miles distant, traced a permanent record 
of the disturbance and has preserved a his- 
tory of the great convulsion which scientific 
men say will prove of great value. 

The sensitive apparatus in question Is an 
instrument known as the Seismograph, the 
function of which is to record all earthquake 
shocks, violent or slight. It is located at 
the headquarters of the United States 
Weather Bureau, This institution has had 
in use since 1892 instruments for automat- 
ically recording and measuring the trem- 
bling of the earth, but it is only within the 



parts of the world. The chief features of the 
apparatus are a horizontal pendulum sup- 
ported on sharp steel points and swinging 
with great freedom of motion; and a mas- 
sive lead weight, the latter so arranged that 
it remains at rest during an earthquake, 
notwithstanding the fact that the earth and 
its own supports are undergoing severe vi- 
bratory displacements. 

The magnifying and recording lever which 
is instrumental in writing down the earth* 
quake's message to science is made of a 
very thin sheet of aluminum, bent into an 






(504 



POPULAR MECHANICS 



inverted trough -shaped form to secure stiff- 
ness. The record is traced on a sheet of 
smoked paper wrapped around a cylinder. 
In order that there may he the least possi- 
ble friction at the tracing point the coating 
of soot is made relatively thin and paper 
with a highly glazed surface is used. The 
record cylinder makes one revolution per 
hour and a mechanical attachment shifts it 
endwise as it revolves. 

It was almost 8:20 o'clock a. m.. Wash- 
ington time, when the seismograph at the 
Weather Bureau headquarters began to re- 
cord the San Francisco earthquake on the 
morning of April 18; The stronger wave 
motion began at 8:25 oclock, or about five 
minutes after the first, perceptible tremors, 
and the recording pin was carried entirely 
oli the record sheet by the violence of the 
motion from S:32 to 8:35 o’clock. After the 
latter time the motion gradually diminished, 
hut (ltd luir < r,i-e until long after u<nni. 



a tremblor, there appears to be no reliable 
conditions on which to forecast an earth- 
quake. Storms of wind or rain, periods of 
intense heat, cold or drought, even areas of 
probable cyclones and tornadoes, are foretold 
with very reliable accuracy. But all these 
have to do with conditions of the atmos- 
phere; it Is not unreasonable to expect that 
the Indications, if any. of an approaching 
earthquake will have to be sought for within 
the earth itself, if indeed the disturbance 
is accompanied by any advance conditions. 





Seismograph at Washington, D. C.--TM* Picture was Taken Before the Instrument was FastcneJ 

to Its pound atton 



As to the cause of the recent e&Tthquake, 
scientists differ widely. Some attribute it 
to a displacement of rock strata resulting 
from a gradual but Long-continued rising of 
the coast range of mountains. Others find 
in certain sunspots an explanation satisfac- 
tory to themselves; still others connect the 
upheaval with the recent activity in Ve- 
suvius. In this latter claim Is included the 
observer at the Government observatory at 
Greenwich, England, 

Aside from a peculiar condition of the at- 
mosphere which people in California have 
long recognized as “earthquake weather, “ and 
which generally precedes by one or two days 



The subject certainly affords a large and 
attractive field for study and research. 



REFRIGERATOR CARS ON INTER* 
URBAN LINES 



The Cleveland (Ohio) board of health has 
recently ruled that milk brought into that 
city must not exceed 50 degrees F. in tem- 
perature When delivered. In consequence, a 
demand has been made on the Intertirban 
electric Hues handling the milk supply that 
they provide refrigeration facilities, so that 
the dairymen can comply with the new T rule. 
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KITES FOR ARMY WIRELESS WORK 




Cotfjrlislit Wdtium ftwcell 

Hell's Cone-Shaped Kite Used in Wireless Experiments 



The wireless telegraph corps of the V. S. 
Army are conducting some interesting, end 
it is said successful, experiments in work- 
ing wireless telegraph by menus of kites. 
These kites, which are constructed with 
wires which serve not only ns framework 
of the kite hot as antennae as well, are the 
invention of Prof. Alexander < Ira ham Bell. 
The illustrations give a very fair Idea of 
the shape and construction of the kites 
and a held sending and receiving station. 



The same wire which serves as kite 
“string" also makes electrical connection 
between the kite and the operator. The 
sending apparatus is said to he very much 
simpler than anything yet devised for short 
line work. The operator receive® through 
a pair of telephone receivers which are 
held to the ears. A hand brake controls 
tiie letting out of the kite wire, and an 
ordinary direct connected crank is used to 
wind It in again. 




l.Y.|*y rij-'tiE WaMon Fawcett 

RteeK ifciy! Wireless Messages by Means of a Boll Kite 



COLD AIR PIPED FROM WELLS 



Cold air for keeping the houses cool and 
preserving blitter, eggs, meat, etc., is sup- 
plied by the wells at Thompson Falls, Mont. 
The wells are about fiO ft, deep and are fed 
through a gravel formation by the moun- 



tain streams. A current of cold air rises 
from them continually. To use the air the 
wells are closely covered and tapped with 
large pipes a few feet below the ground; 
by this means a temperature of 55 degrees 
is maintained in public buildings and dwell- 
ing houses. For cold storage purposes, a 
house is built directly above the well. 
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MODERN STEEL STRUCTURES RESIST 

EARTHQUAKE 

Astonishing Demonstration at San Francisco- -Modern Skyscrapers Stand While Old-Style 

Three-Story Buildings Fall 



By J. M. Baltimore, San irancisco 




No. 1.— City and County Building A Total Wreck 



iThv follow Ju(^ from our staff correBpondoiit In 
Francisco Is in rrupoi^e to our request for I ti formal ILuxi 
NprHnlty concern I hi: tbo condition of the modern a reel 
constructed vfcy&CMtjKTf, mill will correct the general 
Impression tbHt tills type of const ruction foiled under 
earthquake almelt, The niUinonCetnent that more ^tecl- 
frHme buildings will hv erecteiJ sil will aw t^e 

be Her millers iocwl *. — Ed L tor. } 

The chaotic condition of affairs here, 
which is simply indescribable, together with 
having lost all my own personal effects in 
the fire, has made It difficult for me to send 
a report with as full details as you expect. 
Practically everyone has a new address, and 
the engineers and architects 1 had to seek 
out were no exception to the rule. They are 
working night and day, and will grant an 
interview of only a few minutes. 

The modern steel construction, Including 
the skyscrapers of twelve or more stories, 
apparently stood the shock In a manner 



which astounded even their most enthusias- 
tic advocates. Dven the conflagration which 
followed, and whose mass of heat and flame 




2 p"™ Pont Office: Unharmed 
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■No. 3.— Call Building, 300 l : t. High— interior Burned Out, but no Visible Cracks in Outer Walls 



was simply a great gulf of roaring, boiling 
fire, failed in several eases to destroy the 
steel structure while burning out every- 
thing combustible in its interior. The fol- 
lowing is compiled from the first examina- 
tions of the experts; a minute investigation 
will take weeks and perhaps months, and 
may possibly reveal strains which are not 
apparent or easily discovered. 

Photograph No. 1 shows the once magnifi- 
cent City Ilall, including the Court House, 
Hall of Records, City Prison, Hospital, Police 
Courts, etc,, after the dreadful earthquake 
and fire. It must have been the very center 
of the seismic disturbance, for no building 
in all San Francisco was one-tenth as badly 
damaged by the quake as was it. It was 
practically wrecked; then the fire, some 30 
hours later, completed the work of ruin. 
The shock knocked off all the stone and 
metal covering all around the huge and 
towering dome, one of the finest in the 
United States, leaving the top standing. The 
network of steel structural part standing 
comparatively intact. This magnificent 
structure originally cost $ 5, 000,000, and was 
several years in process of construction. 
It Is deemed past all repair. Engineers 
have made a careful examination of the 




No. 4.—Flw>d Building— 12 Stories— Interior Burned* ^ 
Can be Restored for £100,000 
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No. 5,— St. Francis Hotel; ZOO Ft- High; Interior Burned; Structure Unharmed; Skeleton at Ri^hi 

Is the Addition Under Construction 



rums, ami are of the opinion that it will 
nave to be taken down and entirely rebuilt. 
It was composed jointly of granite, sand- 
stone, pressed brick, reinforced concrete, 
structural steel and a considerable propor- 
tion of wood. How it stood the fearful 



sheet and then the fire may be seen by the 
phcto. 

No. 2 shows a part of the brand-new Post 
Office building. It stood the heavy shocks 
without a perceptible external crack or 
seam. All the sidewalks both granite and 
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No. 7 .--General View of Burned Business District- -Note Tall Steel Constructed Buildings— Some Were 

Under Construction and Will be Rushed to Completion 







concrete and streets surrounding the build- 
ing were broken to pieces, bulged up and 
smashed, bent, and overlapped. The tire 
did comparatively but little damage, as may 
be seen. Only a part of the interior burned 
at all. Even many window panes were not 
broken. The building is made, externally, 
of fine California granite; the interior of 
fine marble brought from nearly all parts 
of the world, and other fine stone and struc- 
tural steel, it certainly stood the ordeals 
wonderfully well. This building cost Uncle 
Sam about $5,000,000, The total cost of re- 
pairs is estimated at $100,000. 

No. 3 shows the famous and beautiful 
Call building — the one standing la the cen- 
ter background , it was one of the few 

modern buildings that stood the two tests. 
The Call stood the shock without a visible 
external crack or seam. The, interior of the 
building subsequently burned from base- 
ment to apex and yet it stood intact just 
as the photo shows, blackened and charred 
inside. The building has been adjudged 
safe by engineers. It has a massive frame 
of structural steel: all external material 

being of fine sandstone. The building cost 
over a million dollars, and was one of the 
chief architectural ornaments and glories 
of San Francisco, ft was 300 ft. high from 
sidewalk to pinnacle. 

No. 4 is the great Flood building, 12 
stories high, after the shock and fire. It 
stands Gibraltar-like, not a crack or seam. 
Just furnished and filled with tenants; coat, 
$4,500,000; built of structural steel, sand- 
stone and concrete basement; all marble 
and terra cotta interior; a noble and mag- 
nificent structure of which San Francisco 
was proud. Floors comparatively intact; 
basement comparatively intact. Will cost 
only $100,000 to restore as formerly. 

No. 5; the St. Francis Hotel: Tt cost 

$2,500,000; 200 ft. high from sidewalk; ex- 
terior, sandstone; structural steel: interior 
marble, terra cotta, other fine stone, Stood 
shock and fire splendidly without a flaw” 
floors stood well; not cracked or s trained ; 
all furniture destroyed which cost $200,000 
alone; building can be repaired with com- 
paratively small expense; demonstrates 
what modern building can stand. That new 
part on right hand side under construction 
is to be part of the hotel when finished, 

No. 6 ; Great Union Depot and Ferry land- 
ings; cost over million; structural steel, 
sandstone, marble, terra cotta; stood great 
shock well; escaped the deluge of fire; 
tower damaged and must be rebuilt: photo 
show’s when shock stopped clock. 

The new Merchants’ Exchange building. 




No. 6, ‘-Tower ot tj resit Perry Depot— Clock Stopped 

at 5:15 



14 stories high, and costing $3,500,000, is 
structural steel frame, granite, pressed brick, 
terra cotta, marble; very little wood. Stood 
quake and fire splendidly, not all of in- 
terior was burned out. One of the best 
build Inga in city. Gan be repaired at com- 
paratively small expense. 

The same may be said of the beautiful 
Mills building; Crocker Hank building; 
magnificent Fair mount hotel; Savings Bank 
- — ail modern structures. A number of new 
buildings in course of construction stood 
the test well; all these are skyscrapers. 
See picture No, 7 for general view of busi- 
ness district. 

*■- ■* - ♦ 

A new steamship line has been started 
to operate out of New Orleans to Rotter- 
dam, with semi monthly sailings. 



SPECIALLY BUILT CAR FOR MOVING HUGE 

STERN POST 




Stern Post of IN civ Cunsrder Loaded on Special Car 



The huge rudders, stern frames and brack- 
ets for the two uew turbine Cunarders, now 
building, were cast at Darlington, England, 
and weighed approximately 220 tons. In 
moving the big castings from Diirllngton to 



Wall send and Clydebank a specially con- 
structed trolley car was used. The line was 
cleared on a Sunday and the great weight 
was conveyed safely at a rate of speed not 
exceeding three miles an hour. 



*-M 

LARGEST STRUCTURAL STEEL PIECES EVER 

MOVED BY RAIL 



L-urgest Single Structural Steel Pieces Ever Loaded on Cars 




Two cars, each of 150,000 lbs. capacity, 
were required for conveying two huge 30-ton 
steel girders used in the construction of a 
railroad bridge over the I-Iousatonic river. 
The girders were the largest single pieces 
of structural steel ever loaded on a car. 



Each extended 2 ft. below the bottom of its 
car and tow-ered 14 ft. above the car rails. 
They were held In place by 1 2x1 2-in. tim- 
ber blocking and long steel bars to prevent 
shifting In transit. — Contributed by Ch&s. 
W. Kimble, 417 Market St* Trenton, N, J, 



FIRST STEAMSHIP TO CROSS ATLANTIC 




CtMirfesy American Sbii.ibiaiL<l« 

Ptwieer Transatlantic Steamship "Savannah / 1 Built in IHip 



The first a tea in ship to cross the Atlantic 
was the “Savannah," a sailing craft of only 
350 tons, which was afterward equipped 
with boiler, engine and two side paddle 
wheels. On account of her small size, only 
80 tons of coal was carried, hence a good 
part of the trip was made under sail. 

The ''Savannah" left New York ou March 
29, 1819, for the city of Savannah, from 
which port she sailed ou May 22 for Liver- 
pool, The Atlantic was crossed in £9 days 
11 hours, during which time the engine 
worked 80 hours. 

In an article on the "Hcvelopment of 
Steam Navigation" in the Connecticut Mag- 
azine is a quotation from the report of the 
engineer of the “Savannah.” He writes that 
as they approached the const of Ireland, 
they were sighted and supposed to be a ship 
on lire, therefore "admiral dispatched one of 
the king’s cutters to her relief. But great 
was their wonder at their inability, with 
all sails set In a Tast vessel, to come up with 
a ship under bare poles, .... After several 
shots were tired from the cutter, the engine 
was stopped, and the surprise of her crew 
:t t the mistake they had made, as well as 
their curiosity to see the singular Yankee 
craft, can be easily Imagined, They asked 
permission to go aboard, and were mueli 
gratified by the inspection of this naval 
novelty.” 

From Liverpool the “Savannah" steamed to 
St. Petersburg, slopping at Copenhagen and 
Stockholm, and everywhere creating great 
excitement, and receiving royal honors. 



A curious feature of the “Savannah” was 
the construction of the paddle wheels which 
were so built that the wheels could be 
quickly folded up like a fan and lifted on 
board. This was to prevent strong waves 
from smashing the wheels. 



DEMANDED DUTY ON RELIEF FIRE 

ENGINE 



A group of buildings at Heuimihcn, Ger- 
many, near the Ge rmati -Swiss frontier, took 
fire recently and a fire engine was sent out 
from Basle, Switzerland. The customs offi- 
cials demanded duty ou the engine before it 
crossed the border, and while they parleyed 
the buildings, 100 yds. away, burned to the 
ground. 

— — 

A NEW STEEL CITY 



A new steel-working city is being created 
on the shores of Lake Michigan a few miles 
east of Chicago, just over the Indiana state 
line. The entire city will be built starting 
with the bare ground. Mills will he erected 
for the manufacture of all kinds of steel, 
and when completed will employ 15,(100 work- 
men. It will be a model city. In which the 
best ideas of the leading experts will he em- 
bodied. and all the public utilities will be 
laid out to best advantage, as there are no 
streets to tear up as yet, and no buildings 
in the way of doing these things right, 
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MAKING BARRELS A WASTEFUL 

INDUSTRY 



Sources of Supply are Being Rapidly Exhausted 



Of the making of barrels, as of hooka, 
there seems to be no end; nevertheless the 
time is rapidly approaching when the bar- 
rels will either have to be made of other 
material than wood, or go out of existence. 
The “tight" barrel, which In the language of 



the manufacturers is one built to contain liq- 
uids. has for years been made of white oak. 
The supply of this wood is almost exhausted 
in Europe, and it is already becoming scarce 
In this country. Already the stave men 
must go back many miles from railroad or 




SUve Bolt Ready for Cylinder Saw 





Finished Stbvt With Proper 

Bilgq and 



Wind las si he a Barret 




Setting Up a Barrel 



Driving Iron HorSps 




Driving Truss Hoop* 





A Bolt for Making Head! Off a 




A Square of Heading 




The Fioiihed Barrel Heid 




Boring and Reaming Bung Holt 



Progress of 0 stave Fnim Lojc to Barrel 





NOTABL E FOREIGN LOCOMOTIVES 




“THE PLYMOUTH LIMITED” of the Great Western Railroad, England. 
This train makes the longest non-stop run of any in the British Isles— from 
London to Plymouth, a distance of 246 miles —and the time from starting signal 
in London to full stop in Plymouth is 267 minutes. In many places a speed of 
80 miles an hour is sustained for long stretches. 



river and the eosi of getting to transporta- 
tion is felt in increased cost of barrels. 

In an interesting article on barret mak- 
ing, Wood Craft calls attention to the waste- 
fulness of tight barrel manufacture. The 
while oak staves for these barrels, of which 
SUO.OOO.O&O are produced in this country an- 
nually, sell for 540 per thousand; while the 
saute quality and quantity of oak if sold 
to the furniture maker would bring $80. 

Darrels which in the days of hand labor 
brought $1 now sell for 90 cents owing to 
the invention of machines which assemble 
the staves, form them into shape, insert Ihe 
head", pull on the hoops, bore the bung 
boles, and roll the barrels down into a 
car, without a human hand touching them 
more than once or twice. But these ma- 
chines ’which do the work which formerly 
would have required a small army of men, 
cannot produce the chief essential — the white 



oak. Long before Mother Earth can be 
coaxed into growing a new crop of trees, 
the inventors will be called on to furnish 
a substitute for the wooden barrel, either 
by making it of other material, such as 
paper, glass or metal ; or the barrel will 
retire in favor of some other form of con- 
tainer, The ilhist rat Ions, showing the prog- 
ress of a stave from the block to the com- 
pleted barrel, we reproduce by courtesy of 
Wood Craft. 

— — * - » 

MILLION FOR SUBMARINES 



One million dollars will probably be placed 
at the disposal of the Secretary of the Navy 
to be expended in advancing the science of 
submarine warfare. Foreign navies are 
pushing actively their submarine work, and 
it Is deemed necessary that this country 
must not be left in the rear. 



FOOD FOR STARVING CREW IN 

MID=ATLANTIC 







Food for a Starving Crew 



A British cruiser recently 
came across a little Por- 
tuguese sailing vessel in 
mid- Atlantic and far out of 
the regular track of ships 
of any sort, which signaled 
that she had no food on 
hoard and asked for imme- 
diate assistance. The sail- 
ing vessel had left the West 
Indies 72 days before with 
a cargo of beans and sugar 
for Lisbon; had been driven 
south by adverse winds and 
had been in the spot where 
found for a month. Food 
giving out, the crew had 
tried to subsist on the 
he ins; one of the men died 
f 1 am scurvy. 

The little boat sent to the 
cruiser was loaded with 
provisions — flour, potatoes, 
biscuits, preserved meats 
and other things and the 
emaciated sailors who re- 
ceived it were overjoyed. 
Sailors on the cruiser threw 
tobacco, cigarettes and 
oranges to their fellows in 
misfortune. Then the sail- 
ing vessel, "Loulsanito,” 
signaled her thanks and the 
cruiser sped on her way. 



WHAT IT COSTS TO SEE AT NIGHT 



The lighting bill in the Tufted States runs 
Into millions of dollars every year. It would 
be an interesting sight could one travel in 
a balloon from the Atlantic seacoast west, as 
fast, as the shades of night progress, and 
watch the myriads of lights that from city 
streets and farm houses flash and twinkle 
as the evening lamps are lit. 

It has been estimated that the cost of the 



five principal lighting mediums in this coun- 
try for the past year was as follows: 

Electricity $1 00,000,000 

Oi 1 + + + + kO.OOO.OOO 

City gas 35 ,000,000 

Acetylene 2,500.000 

Natural gas 1.700,000 



An opportunity is here presented for the 
mathematicians to estimate the number of 
pine knots these nearly two hundred mil- 
lion dollars would pay for, at the price of 
knots In 1800 A. D. 

♦ 

HOUSE-BUILDING UNDER TENT 



In order to complete a costly summer 
home at Lake Geneva, Wis„ in time for use 
this season, a novel method was resorted to. 
An enormous circus tent was secured and 
erected over the spot where the building was 
to stand, This was at the beginning of win- 
ter. The tent covered an entire acre, and 
with numerous fires burning constantly the 
work of excavating and foundation laying 
proceeded night and day. 




BUILDING ON SAND AT SAN FRANCISCO 



Sand Foundations Safe- -How to Make an Artificial Lake on Sand ‘--Woman's Ingenious 

Method of Building up Residence Lot by Wind and Sand- 
Action of Sand During Earthquake 



By Vs Wi Killlckj San Francisco 



(Th\s triply EntmfClnp aopuum of ehe writer^ 
experieno h In 1 im riding'' ctfiniueticecl bofort 

I bi> ^rer.l eurthquiLe of Aj»rLI mad irluoo 

L fcuit (Id iv K\lix or, ) 

ft is said that San Francisco is ft city lmilt 
on sand. It has also been predicted that 
some day an earthquake will sink it below 
the sea. The first statement may be modi- 
fied to one-hall of the city being built on 
Hand; but as to the second, practical ob- 
servation of our great recent earthquake has 
given us greater and wider scientific ideas 



occupied by a shrub-covered sand dune. The 
lake was buiit In a hollow, making but lit- 
tle excavating necessary. The excavation 
was then covered with a layer of soft day 
about three inches thick. A roller was run 
over this, after which it was thoroughly 
moistened and again rolled. A- second layer 
of clay six inches thick was then laid and 
treated as the first, only it was rolled sev- 
eral times after it was moistened. After 
being allowed to stand some time. it. was 
again thoroughly moistened. Artistic rock 
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SI low in # 1 Effect of Earthquake on Sand 



as wed us more confidence in building on 
the sand. 

Long experience in San Francisco has 
proved that sand may be cultivated, irri- 
gated, excavated and built upon much 
cheaper, and with as good and ill some cases 
better, results than building on other mate- 
rials. 

First; To prove it may be cultivated I 
might state that the great 1,390-acre Holden 
Gate Park of San Francisco, with its wealth 
of palms and flowers, was entirely cultivated 
out of sand dunes that had been a desert 
waste for hundreds of years. 

Second; Tt can be Irrigated easily, be- 
cause its softness permits quick excavation, 
and by coating the excavation with a thin 
layer of clay, rocks, etc., can be made to 
hold water. A large five-acre lake in Golden 
(late Park now stands in the place formerly 



work was added to the banks and the bot- 
tom of the lake covered with beach gravel. 
After being soaked for several days, the lake 
was filled, and It has held water ever since 
— -nearly two years. During ilie dry season, 
nn account of its shallowness, evaporation is 
rapid and it Is. nceeSRnry to occasionally add 
a little water to keep it full. 

Third: It is hy far more satisfactory to 

build on sand where it is stationary, or can 
he made stationary, than any other material. 
In places like San Francisco, where we have 
frequent earthquakes, it is very advisable to 
build on sand. This statement may sound 
somewhat absurd, but here is the reason for 
ft: in the great. San Francisco earthquake 

that destroyed much of (he city, April IS 
last. It was found that the greatest destruc- 
tion to buildings was in places where the 
foundations were on solid material. The 




western section of the city, which was al- 
most entirely built on sand, suffered very lit- 
tle loss. Why? 

Look at the diagram ( Fig. 1 j , The large 
arrow indicates the direction of an earth- 
quake vibration. Now, in the case of solid 
material this vibration affects the mass as 
a whole, hut in sand the vibration affects the 
mass in layers. As the vibration moves for- 
ward a small bolt or layer of saml, repre- 
sented l>y the dotted line, B, separates, as it 
were, front the main body and the grains 
of sand in the layer commence a rotary mo- 
tion, the direction of which is represented 
by the small arrows. By this motion the 
whole layer moves slightly forward. The 



the sand in the first place is moved, it is 
also returned to its original position unless 
the forward motion of the sand mass is suffi- 
ciently strong to force it over a bank or 
precipice, when its position cannot be con- 
trolled. 

In the western portion of S.m Francisco 
there is an area of many square ini lea which 
was nothing but a sandy waste, with no 
vegetation whatever. It seemed a shame 
such a large portion of the western metropo- 
lis should not be turned to account. One 
man, however, determined to experiment. 
He sunk a well and at a depth of 50 ft, 
found water in one of the most arid places 
on the dunce, He proceeded to build a house 




next strata or layer above, see doited line, 
C, ia in its turn disturbed by the movement 
of the layer of sand beneath it. A votary 
motion is caused in the grains of sand, but 
the rotations are in a direction opposite to 
that of the layer beneath. By this method 
the whole mass of sand is disturbed on 
much the same principle of ball-bearings, 
and hence the destructive force of an earth- 
quake is greatly diminished on the surface 
of a sand hill. 

Hut again: By the above mentioned proc- 

ess one WOUld conclude that the Hand would 
quickly shift Its position and allow' a house 
foundation tc sink. This is not so. Every 
earthquake vibration has its forward and 
return morion the same as any other vibra- 
tion. In the diagram is shown only the 
forward motion of the vibration. The re- 
turn motion lias exactly the same effect 
upon the mass as she forward motion of the 
vibration, except Uiat the direction of all 
rotations is reversed. So we see that where 



on a simple concrete foundation sunk 18 in. 
In the sand. Within six months he had fig 
trees bearing fruit, and vegetables and flow* 
era growing in abundance. He hardly felt 
the recent terrible earthquake, and his house 
is as solid as ever. 

From this man’s experience, several per- 
sons ventured to buy lots close to him and 
try the same scheme. The city had never 
reckoned that the district would ever 
amount, to anything, and so had never taken 
the trouble to even establish the standard 
grades for the si refits, but as the lots were 
being bought up so rapidly it became neces- 
sary to do so, "When a map of the district 
was made several persons who had already 
purchased tots discovered their lots were in 
some cases as much as eight and ten font 
below the city requirements. Many became 
discouraged, as they did not think it. worth 
the cost to haul In the hundreds of wagon- 
loads of sand necessary to make the fill and 
bring their lots up to the street grade; and 



yet the lots had to he filled in or abandoned. 
While the matter was as yet unsolved, the 
difficulty was overcome in a ridiculously sim- 
ple way by a woman with a large supply of 
good common sense. She had purchased a 
lot which was nearly 1& ft, below the street 
level. For some time she had noticed the 
regularity of the western winds and also 
the surface movement of the sand. One day 
while the gardeners In Golden Gate Paris 
were trimming the trees she procured a 
quantity of bushes and brandies which the 
men had cut out. These she stuck in the 
sand, weaving the bushes into the branches 
until they formed a small wind-break. At 
the end of one week she found the sand had 
commenced to build up, and each day the 
accumulation was a littie larger than the day 
previous. Soon the sand was as high as 
the wind-break, so she pulled it up and 
planted again oil the newly made ground, 
and continued to do so until at the end of 
eight mouths she had brought the level of 
the entire lot up some seven feet. In talking 
with the woman at that time, she said to 



me: “I find the more elevated the lot be- 

comes the more sand it collects, and 1 be- 
lieve Inside another five months my lot will 
be raised the required height," And so It 
proved. The other property owners had fol- 



Bs,<?A 




Crus-Section of Lake Cun strutted nn Sum! 



lowed her example, with results equally sat- 
isfactory. 

To people living on or owning property 
in sandy districts this information should he 
very useful. Experiment oriel see if you 
uannot turn your sand lot to good account. 



NEW STADIUM FOR OLYMPIC GAMES AT ATHENS 




The (jreat Olympic Theater Where the Iniermiiiiinul Games are lit I I 



On the very spot where the old Greek 
Stadium at Athens stood, a new building, 
an exact copy of the first, has been built, 
and from April 22 to May 2 the famous 
Olympic games were revived there. The 
event included a great variety of contests — 
swimming, long Jump, high jump, fencing, 
Tcniile race, hurdle race, walking race, etc. — 
and was participated in by champions and 
athletes from all over the world. 

The old Greek theater was laid out about 



33U E. C- and games were first held there 
about E. C. 4UU. The building accommo- 
dated from 40,000 to ijO.000 spectators. Pri- 
vate enterprise furnished the funds for the 
new building, which is built of pure white 
pen telle marble, and seats about iil),000. 

— ♦ * +— 

When all the railroads now building or 
planned in Texas are completed, it will out 
rank Illinois in mileage by no per cent. At 
present Illinois leads. 



LONG-DISTANCE TELEPHONE 
PERFECTED 



(3 the Report of Experts** A 4aptc4 From the Violin 



The report comes from San Francisco that 
David (\ St. Charles has succeeded in so per- 
fecting a long-distance telephone that con- 
versation between New York and the Golden 



VESUVIAN ELECTRIC RAILWAY 

WRECKED 



The electric railway that winds up the 
lava-swept sides ol old Vesuvius and which 
has carried thousands of tourists to the 
cone every year since its construction has 
been abandoned, and Is partially destroyed. 
The electric railway was built several years 




Climbing the Con Naples anti Bay In Distance 



Gate will not only be possible, but per- 
formed without the ure of a stronger elec- 
trical current than for a short line. The 
inventor states he has found the secret in 

the sounding-board of the violin. For years 
he has made line violins as a recreation. 
The details are not given out, hut the in- 
strument is intended to be placed midway 
and not at terminals. Tts action is said to 
be a forcing of the sound wave forward, and 
preventing its rebound toward the sender 

• * • > 

BIGGEST GUN IN THE WORLD 
PROVES A FAILURE 



The biggest gun in the world, and which, 
as might be expected, w'ass Invented and 
built in this country, has definitely been de- 
clared unsafe, and will go to the scrapheap. 
As only one of these mammoths was built, 
and that as an experiment, the loss is com- 
paratively small, even though it is about 
* 100 , 000 , 

This gun was fully described in these 
pages at the time of its completion, It was 
constructed to shoot a JG-in. projectile a dis- 
tance of 21 in Ilea, even though it would be 
impossible to ever hit a mark at such range. 

The big gun was found to be unsafe after 
a few firings, and really was as dangerous 
to our own folks as it was expected to be to 
an enemy. Twelve-Inch guns are likely to 
be the limit for a long time, and certainly 
until some gun metal not now known is dis- 
covered. 



ago and cost, including cars, track construc- 
tion and power house, $250,000, or $50,000 a 
mile. The cost of repairs is very high also, 
owing to deposits of lava at the upper por- 
tion. 

The generating station which operates the 
cars by the overhead system is located near 
Puglfano, 319 ft, above sea level, from which 
point the electric route winds upward. Ap- 
proaching the Royal Observatory — 2.000 ft. 
above sea level — the gradient becomes so 
steep that the funicular system of cog- 
wheels is used for that section, After pass- 
ing the observatory the rack la dispensed 
with and the electric line crosses a great 
lava area until It reaches the bottom of the 
old funicular railway— built 23 years ago — 
which climbs the cone to within a few hun- 
dred feet of the crater of the volcano. 




Removing Ashes in Naples 
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Tlie total length o[ the electrically oper- 
ated sections of the line is nearly five miles 
and the trip over these portions is made in 
about 50 minutes. The electric locomotive 




Foot of Lava Field 



used has two motors of 85 -lip. capacity each: 
tile cars weigh somewhat less than nine tons 
each and each car is divided into three com- 
partments, seating eight passengers. 

The cable, or old funicular line, begins at 
a point 2,003 ft. above sea level and rises 
to a height of 3,874 ft. with grades varying 
from 35 to 05 per cent. Each car carries 21 
passengers, 

The devastation of the districts surround- 
ing Vesuvius ami ihe terror of the natives, 
who have been obliged to abandon every- 
thing and flee before the fury that no earthly 
power could stay, passes description. Bushels 
of aslics art* dally swept up and removed 
from the streets of the city of Naples, and 
our readers are already familiar with the 
catastrophe thal resulted in the market-place 
when the roof collapsed under the weight of 
ashes and hundreds of women and children 
were hurled in the ruins. At Ottojano, one 
of the villages destroyed by the eruption, 
during the work of recovering the dead from 
the debris, two aged women who had been 



entombed six days were found. These women 
had subs is let! on some scraps of bread, and. 
though weak and speechless when taken out, 
revived under the ministrations of the res- 
cuers. 

♦— *—!i 

MEASURING GRAIN WITH A METER 



The latest method of measuring grain in 
a mill or elevator is by means of a meter, 
which measures the grain passing through 
and figures up the result quite as a gas 
meter registers the amount of gas. One 
of these grain meters will measure 5,000 bn. 
an hour, and when set in operation will con- 
tinue its work indefinitely and without any 
further attention, 

V'hat the visitor sees In watching one of 
these machines is three metal hoppers, one 
above another, with the smallest at the top. 
The upper hopper remains stationary and 
serves to guide the grain into the second, 
which, when it becomes full, empties into 




.Measures 5,000 bushels an Hour 



the third. At intervals which do not con- 
flict with the movements of the middle hop- 
per, the third hopper discharges and makes 
the record. 

♦ » ♦ 

The metric bill will not come out of the 
congressional committee this session, hence 
no action need he expected. 
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POPULAR MECHANICS 



INCIDENTS OF THE SAN FRANCISCO 

EARTHQUAKE 



It is not the province of a magazine of the 
nature of Popular Mechanics to go into the 
news details of the San Francisco earth- 
quake of April 18. The daily press has al- 
ready covered the subject with its customary 
energy and completeness. There are some 
mechanical features, however, which may 
be mentioned here. 

Great interest has been centered in the 
modern steel structures, which seem to have 
withstood the shock with unexpected 




Comparative Area of Three tire tit Fires 



strength, although afterwards ruined by the 
dames. The report of the expert builders 
will not he ready for another month, when 
important data may lie expected. 

Had the destruction ended with the earth- 
quake, the disaster, while great, would have 
been small compared to the devastation by 
fire which immediately folio wed. Buildings 
containing steam boilers, which went down 
at once broke into dames; matches even Ig- 
nited in the crush and started other fires; 
and in a large number of instances live elec- 
tric wires, whose Insulations were torn off, 
or which parted, thus exposing bare ends, 
continued to furnish a flame which was 
soon lost in a conflagration. In Oakland and 



San Jose, the railway and lighting plants 
were instantly shut down, which accounts 
for the comparative immunity from fire in 
these two cities. In San Francisco there 
seems to have been some delay in shutting 
off the current. 

The reservoirs which contain the water 
supply are located some miles away, and 
the mains were broken by the shock, thus 
rendering the fire department helpless ex- 
cept along the water front, where salt water 
was available from the bay. Splendid work 
was done along the docks and the great 
Ferry building, the gateway of San Fran- 
cisco, saved. In one instance a fire which 
had made a good start was extinguished by 
breaking in the heads of great casks of wine 
which was dipped out with pails, and the 
building saved. It has been suggested that 
a water system for fire service may now 
be built in which salt water can be pumped 
through steel pipes laid on or close to the 
surface; the steel pipes being expected to 
resist much greater shock than the ordinary 
cast-iron pipes, which readily open at the 
joints, whereas the steel pipes would be 
joined by extra large unions screwed on to 
extra heavy threads. 

The promptness with which the water 
companies restored service solved the most 
serious trouble of the afflicted city, and came 
as a great relief to the entire country. 

The railroad service for the city Is 
chiefly from across the bay, passengers and 
freight cars being brought over in the larg- 
est ferries In the world. The promptness 
and efficiency of the steam transportation 
lilies was something surprising and demon- 
strated an organization fully equal in its 
way to that of the regular army. The relief 
trains which started within a few hours 
from all parts of the country, together with 
the national response with contributions of 
money from millionaire to newsboy, pre- 
sented a picture of American sympathy and 
energy which could not have been dupli- 
cated by any other nation in the world. The 
prompt efficiency of the relief movement was 
emphatically American, and characteristic 
of the American way of doing things in an 
emergency. But for this instant action thou- 
sands would have lost their lives. 

The telegraph service for some days was 
confined to press ami official messages, and 
tinder the circumstances was very good. 
While the wires were closed to private mes- 
sages, one man in San Francisco used the 
Pacific cable and sent a message to rela- 
tives in Berlin, who in turn repeated the 
message over an Atlantic cable and thence 
to Los Angeles, where his Family were 




staying. This message made the complete 
circuit oE the globe in transmission from 
’Frisco to Los Angeles, a distance of 482 
miles. 

The use of artillery in leveling buildings 
in an attempt to check the passage of the 
fire was something which rarely occurs, and 
we believe has not been resorted to in this 
country since the Chicago fire. Among the 
discoveries after the fire was an extensive 
system o£ underground passages extending 
through Chinatown, a veritable catacombs 
two and three stories underground. 

A notable feature of the commissary work 
was the equipment, at Los Angeles, of the 
longest mess train in the world. Thirty 
cars were hastily rebuilt and equipped ns 
kitchens and bakeries, and provided with 
facilities for cooking and serving 20,000 
meals a day. When one considers that 100 
meals is a good day's work for the average 
paiace dining car, the performance of this 
great "cook train" is better appreciated. 

The automobile made a new record for it’ 
self. One of the first orders when Gen, Fun’ 
ston took charge was to confiscate all the 
automobiles in town, to be used in ambu- 
lance and relief work. Several new machines 
were discovered in freight ears, and these 
were run out and put to work. 

'I'lie work of the regulars, disciplined, sea- 
soned men, was of incalculable benefit, ami 
abundantly demonstrated the value of a 
standing army in times of peace. To these - 
men, trained to stand uuder fire, there was 
no occasion for excitement when marched 
into a burning city shaking with earth* 
quakes. In no war could Gen. Fimston per- 
form a greater service than he did there. 

The earthquake, like a cyclone, played 
manj r curious freaks. For instance, In the 
midst of ruined four-story buildings stood a 
house of three stories, which had been lifted 
on jack screws and timbers to make room 
for another story beneath it. It stood ap- 
parently unharmed hy the shock. Not a 
piece of the underpinning was displaced. 
One of the churches on Van Ness avenue had 
a mosque-like dome. The building was 
down, all the walls falling away, but the 
steel structure, invisible at a distance, re- 
mained supporting the dull gray dome, 
which seemed floating in the air like a bal- 
loon. 

The rebuilding of the city, to which its 
citizens have already set themselves with 
western courage and energy, affords an op- 
portunity which lias no parallel in modern 
times. The destruction was so complete and 
covered so large an area that. It is now pos- 
sible to lay out a really large city along 



twentieth century ideas and ideals. Whether 
it will be found practicable to do so remains 
to be seen. Be that as it may, the more im- 
portant thing is the restoration of a great 
city at the Golden Gate, and in the accom- 
plishment of this, which will be done with 
true western intenseness of activity, the 
builders of the new city will have the sym- 
pathy and assistance of the civilized world, 

< » « 

AUTOMATIC CAB SIGNAL FOR 
LOCOMOTIVES 



A new automatic cab signal is applicable 
to both single and double-track roads and 
operates in conjunction with either disc or 
semaphore automatic signals, or with the 
manual block system, or independently of 
the same. It can be operated with storage 
batteries, gravity batteries, direct or alter- 




Both Signals at Safety 

n citing current power plants, and It Is used 
with an automatic stop. 

The illustration shows the mechanism 
that is placed in the locomotive cab, consist- 
ing of the signal indicator and a power unit. 
It will indicate a train in advance in the 
first, second, third or fourth blocks, as de- 
sired. It gives dear, caution and danger 
indications the same as the disc or sema- 
phore signals, and if the automatic stop de- 
vice is used it opens the air valve and 
brings the train to a service stop. If the en- 
gineer does not regard the signal as soon as 
it is given him. As shown the signal is in 
the normal clear position, both signal blades 
down and both lights w T hite. If a train 
should be in the Becond, third or fourth 
block in advance, the caution signal blade 
is thrown to the horizontal position and the 
light on the left side is changed from white 
to green. "When the engine proceeds to the 
entrance of the next block, if the train or 



obstruction is within the first, second or 
third block in advance, the danger signal 
blade on the right side rises to the horizon- 
tal position and the light on the right side 
shows red. At this instant the automatic 
stop device is thrown into operation, as al- 



ready described. Neither of these signals 
can be thrown to the clear position by the 
engineer until he has brought his train to 
a full stop, when the signals go bach to the 
normal position to operate as the next block 
end is passed. 



LAKE’S NEW EVEN=KEEL SUBMARINE 




Cl&i'ynslit hy Lake Co. 

Even- Keel Submarine Boat ^Lslee 1 * an Launching W|y» 



The latest of the Lake company’s subma- 
rines is shown in the illustration, which is 
from a photograph as she rested on the 
launching ways just before going into the 
water. A bill Is pending to purchase the 
boat. Should our Government decide not to 
do so, the submarine will be immediately 
sent across the Atlantic under her own 
power for delivery to some European power. 
The price of the boat is $275,000. 

Details are most carefully guarded, but 
the following features are given out for pub- 
lication. The hoat is 85 ft. long; submerged 
displacement is 220 tons; has twin screws; 
three torpedo tubes; guide wheels for run- 
ning on the bottom; gasoline carried out- 
side of Spindle hull, eliminating danger 
from explosions; means for escape of crew 
In event of disablement of boat; greater 
deck space than any other submarine; abil- 
ity to charge storage batteries and air 
flasks while cruising: magnetic influence of 
steel hull on the compass practically elim- 
inated: and ability to reload torpedo tubes 
while submerged, under way. 



li- 

Some of the conditions of the test are: 
Submerge to depth of 125 ft.: to run sub- 
merged at sea for a distance of 15 knots 
without coming to the surface except for ob- 
servation with the omniscope; endurance 
teat of 400 miles at sea under her own power, 
without convoy; to Are torpedoes while sub- 
merged and reload and fire; to remain at 
sea three days without convoy; to have a 
member of crew leave through the diver's 
door while the boat is entirely submerged; 
to establish and pick up under water cable 
and hold telephone conversation with the 
shore; to remain submerged two days with 
only the sighting instrument occasionally 
out of water. These and other equally se- 
vere requirements constitute the most diffi- 
cult test to which a submarine boat has 
ever been submitted. The boat company are 
granted one month in which to train a crew 
of United States naval officers and men to 
handle the boat during the test. If the boat 
meets these conditions the Government is to 
purchase her; and additional and larger 
boats of the same type are to be purchased. 




QUARRYING ICE--A NEW INDUSTRY WORKING MODEL OF TRACTION 

ENGINE BUILT BY AMATEUR 




The great glacier on Mt. Blanc is being 
used for other purposes than furnishing an 
occupation to guides and an attraction for 
tourists. An ice trust has gone into the 
business on an extensive scale of quarrying 
the clear, hard lee, at an altitude of 4.000 ft. 
The ice is blown out in great blocks by 
means of dynamite, after which it is sawed 
Into regular sizes and sent down the moun- 
tain on a narrow-gauge railway. Down in 
the valley it is loaded into freight cars and 
distributed through southern France. A 
warm winter has no terrors for the Mt. 
Blanc iceman, he invests no money in ice- 
houses, ami the supply is inexhaustible. 



Back of my jewelry store and optical par- 
lor, in the city of Braymer, Mo., I have 
fitted up a little factory where every eve- 
ning I spend a couple of hours in manufac- 
turing horological tools of my own inven- 
tion and doing model work. Here 1 built 
my complete working model of a traction, 
engine, which in every detail is like the big 
lH-bp. engines of its type. The equipment 
of my factory includes a 5-bp. gasoline en- 
gine. a 2 k. w, compound generator, two 
motors, a screwcutting lathe, two watch- 
makers' lathes, and a number of other spe- 
cial machines, such as milling and grind- 
ing machines of my own design and make. 

My work in this line began with a great 
desire to become a finished mechanic. Four- 
teen years ago ! made a watch-maker’s 



. Working Model Traction Kngine --1,350 Pieces 



NEW ATLANTIC RECORD IN SPEED 
AND WIRELESS 



The Atlantic steamship record was low- 
ered 10 minutes by the new French liner “La 
Provence/’ on her maiden trip from Havre to 
New Vork. Time was 5 days 9 hours and 
10 minutes. A new record in wireless was 
also made on this voyage, the steamer being 
In communication with both shores at the 
same time. 

♦ ♦ ♦ 

The dry dock Dewey reached the Suez 
canal on April 26, The dredgers had not 
finished and a delay of six days resulted. 



bench, composed of 2,500 pieces, ami lathe 
and began repairing watches and clocks. 
From that time I have been a reader of the 
best horological and scientific papers, but 
1 never worked as an apprentice in my life. 

In building this traction engine model I 
experienced many difficulties. It is nearly 
all built-up work, the three elbows in the 
steam pipe being the only castings used. It 
is built to the exact scale of a 12 hp. engine 
— in. to the foot, or one-eighth size*— 
and is composed of 1,350 pieces; S82 pieces 
In the two rear wheels, 41 pieces in the 
differential gearing, 30 flues, water and 
steam gauges, governor, safety valve, lubri- 
cator, pump and whistle. Many special tools 





were required in Its construction, all of 
which I made on the lathe. 

I could not procure a glass tube 1-16 in. in 
diameter for the water gauge and so had to 
draw one out of a 1 , 4 -in. tube. The engine 
that this model represents is set to carry 
130 lbs. pressure to the square inch. It 
would have been much easier to have made 
this steam gauge register 130 actual pounds 
to the square inch, but it was not desirable 




Lathe on W hich {inline was Eiiailt 



to carry such a high pressure on the 
model, so 1 concluded to increase the regis- 
tration as many times as 1 decreased the 
size of the gauge, which is one-eighth, or to 
about the size of a dime. This gauge is of 
the drawn-tube type and the tube is drawn 
very thin. The internal diameter is 1-1,000 in, 
by 3-32 In. and even then It was necessary 
to use compound rack and pinions, so when 
the gauge shows 130 there is 16^4 lbs. actual 
pressure and the pop valve acts. 

The differential gearing was quite a diffi- 
cult piece of work, as I made the milling 
machine and wheel cutters to make all of 
the gears. The time occupied in building 
the model, including the many dies and 
gigs, was about ten mouths, working at odd 
times and after lamplight.- — Contributed by 
S. M. Coffman, Uraymer, Mo. 



FIRST AMERICAN-BUILT TURBINE 

VESSEL 



The first turbine-propelled steamship 
built in the I'nited States was launched 
at Roach's shipyard, Chester, Pa., April 
21st. The name of the vessel is "Governor 
Cobb,” Her dimensions are: Length over 



all, 300 £t.; beam over guards, 55 ft.; depth, 
20 ft. 6 in.; draught loaded, 14 ft. 

The "Governor Cobb" is a double bot- 
tom steel slnp, having a main, saloon, gal- 
lery and dome deck. There will be 175 
staterooms and 200 berths. Alt the modern 
appliances — steam steering gear, electric 
lights, call bells, etc. — will be provided. The 
motive power will consist of a set of Par- 
sons marine steam turbines; the maximum 
working steam pressure will be 150 lbs. 

♦-*— » 

FALSE CONSTRUCTION IN BANK 
WINDOW GRATINGS 



The Impression of strength and massive- 
ness generally produced by bank gratings, 
bolts, bars, etc., is, in many cases, simply 
the result of appearance. The accompany- 
ing illustration shows a form of grating 
used in a New York bank, and described 
in Machinery. 

The Iron bushings, A B, are sunk into 
the stone as shown at C. These bushings 
slide on the rod, D, the length of which 
is a little less than the width of the win- 
dow, so that if the bushings are moved to- 
ward the center of the window, the whole 
grating can be removed, as readily as ft was 
erected. 

Gratings of this kind are often used in 




buildings which have been previously 
erected, but in buildings which are under 
course of construction, bare are used, which 
are longer than the width of the window. 
It would not he surprising if thermit or 
electric welding were to be used for weld- 
ing the bushings to the bars. The device 
shown would then be nearly as strong as 
solid bars. 

- — — 

A wonderful compound is reported from 
Europe ’which is claimed to convert the ex- 
haust from an auto into the odor of choice 

fl owers. 
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ENGLISH BOAT RACING EVENT==The Oxford and Cambridge boat crews 
held their annual racing 1 event April 7. The rival crews were well matched 
and the contest promised to Lc a close one, Cambridge led from the slart T iio\v= 
ever* and came out three and one-* half lengths ahead. 



CURIE, DISCOVERER OF RADIUM, 

KILLED 



Prof. Pierre Curie, who, with his wife, 
was a co-diseoverer of the wonderful ele- 
ment, radium, was run down by a dray in 
a Paris street on April 19 and killed. Prof, 
Curie and his wife began their search for 
radium in 1895, and in 1898 their labor was 
rewarded. The great scientist refused all 
public distinction in honor of his discovery, 
and up to his death was actively and unre- 
mittingly engaged in scientific research. He 
was 43 years of age. 

• • ♦ 

RAISING A LAKE STEAMER 



The lake steamer "W, E. Corey.” which, 
went aground on Gull Island, Lake Superior, 
last November, was raised in remarkably 
quick time by ten 11-in, and ten 9 14 -in. 
Westinghouse air-brake pumps. The pumps 
were distributed along the deck of the ves- 
sel and connected to force air into thirteen 
of the air-tight compartments in the vessel 



to displace the water. During this proceed- 
ing boilermakers repaired leaks as fast as 
they discovered them, patching and using 
cement. This work took eight days, then 
all the pumps were set to work forcing air 
into the compartments. 

From 3 p. m. of one day to 7:30 a. m. of 
the next day COO tons of water wore removed 
by the twenty pumps and the vessel w T as 
raised i ft., so that she could be pulled into 
deep water. 

+** 

$50,000,000 A YEAR PROPOSED FOR 

GOOD ROADS 



Representative Gordon Lee, of Georgia, in 
a recent speech at Washington, declared 
that, according to estimates of the secre- 
tary of agriculture, the cost and extra bur- 
dens imposed upon this country by bad 
roads is not less than $600,000,000 an- 
nually; and although a former Mil for $25,- 
000,000 annually was defeated, he proposed 
an appropriation of $50,000,000 a year, until 
the work had reached a satisfactory stage. 
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THE PRIME MOVER OF THE FUTURE 



| Ex tracts from au nddresa Iry C, E, JSjirj^s^n t U-fort 
Uh l Western Society of Eiierlcwcra-] 

The economy of the internal combustion 
engine has been recognized from its incep- 
tion. Both the theoretical and practical effi- 
ciency of this type of prime mover fa from 
two to five times greater Lhan that of the 
average externallj* fired heat engine. The 
smallest gas engines have a thermal effi- 
ciency from 2(1 to 24 per cent, while the 
largest steam engine with all modern ro- 
ll nements known to the art, does remarka- 
bly well to turn into work 12 per cent of the 
heat supplied to the furnace under normal 
conditions, 

A plant recently tested by the writer In 
which producer gas from anthracite culm 
was used, showed the cost of fuel per horse- 
power hour to he about 1,5 mills. By selling 
the by-products of the bituminous gas pro- 
ducers at the market price, a recent writer 
in "Hower" claims that power from gas 
engines can be generated 14 per cent cheaper 
than from water falls. 

The first cost of a large gas engine plant, 
including producers, coal handling appa- 
ratus, piping, scrubbers, cleaners, building, 
compressor and engines, is not far from 
that of a steam plant complete, including 
boilers, engines, pumps, condensers, chim- 
ney. piping and all accessories, so wc can 
assume the first cost the same In each i-asc. 
Gas engines do not wear out any quicker nor 
do they need any more repairs than steam 
engines. Gas producers are long lived, the 
apparatus requiring but little attention and 
few repairs, The Erie R. R. Co, have had 
two 200-hp. producers in operation at Jer 
sey City for seven years, and the fire in one 
has never been out. Imagine the condition 
of a boiler after such a run. 

When compressed air is available, and all 
large units use this medium, gas engines of 
any size can be started ami can take the 
full load In two minutes' lime, as no warm- 
ing up or cylinder draining is necessary, 
Tho waste heat, about 70 per cent of the 
heat supplied, can be used for heating, and 
a higher temperature can be maintained 
than with the heat from a steam engine 
exhaust. If the internal combustion engine 
has so many advantages over Steam, why. 
then, has it not had greater development? 
Why are we not using gas engines in our 
large power plants? Why are we using 
40,000 b. t. u, instead of 10,000 b. t. U. in 



generating a brake horsepower? Why are 
we burning 400 cu, ft. of waste gases tinder 
our boilers to evaporate sufficient water for 
a horsepower hour when 100 ell. ft burned 
behind the piston would do tho same work? 
Simply because the American manufacturers 
have not kept pace with tho development of 
the gas engine as a prime mover. 

Five years ago when Mr. Henry Wehrum, 
who has probably done more to introduce 
tbe gas engine for power for steel mill work 
in the United States than any other man, 
wanted one and two thousand horsepower 
gas engines for tbe Lackawanna Steel Com- 
pany's plant at Buffalo, there was prac- 
tically hut one engine obtainable and that 
of foreign make, A few months ago w r hen 
the Carnegie Company w T anted engines of 
the same size for the Edgar Thomson works, 
twelve proposals were received from Ameri- 
can manufacturers, 

* m ♦ 

MECHANICAL FLORICULTURE 



Many artistic floral designs can bo made by 
means of paper strips to hold the seed. The 
paper should be soft and thin — newspaper 
will do — and should be cut in strips about 
in. wide. Spread a little paste or mucil- 
age along the center of each strip, and 
sprinkle the seeds all over the surface. Then 
when the paper strip Ls lifted, all the seeds 
will fall off except those held by the paste, 
and tbe strips will look like A in the sketch. 




Mechanical Floriculture 



Then fold along the center, as shown at B, 
and put away to dry. 

The strips thus prepared are susceptible 
to many artistic designs, and can easily be 
planted in any form by bending. After the 
paper has been in the ground for some time 
it dissolves and leaves tho plants standing, 
as shown at C. — Contributed by K. H. Welb, 
Claverack, N. V, 



POPULAR MECHANICS 



C27 



TUNNEL WHITEWASHED EVERY 

NIGHT 



The London twopenny tube is white’ 
washed every night. After the passenger 
traffic has ceased the car shown in the illus- 
tration passes through the tube* This car 




Tunnel White washer 

carries a huge tank of whitewash and as it 
moves along an electric pump forces the 
whitewash through the web of pipes at the 
end of the ear, spraying it over every part 
of the tunnel - 

* *♦ 

SWISS TORPEDO* BOAT BOBSLEIGH 



Many unusual snow craft are seen on the 
toboggan courses of Switzerland during the 
season, but probably the most novel and at- 
tractive during the past winter was a tor- 




On Swiss- Toboggan Runs 



pedo-boat bobsleigh. This sleigh was rigged 
up ’'true to life” by two boys. Only girls 
and hoys in naval costume were permitted 
to come aboard for a sail. 



STARTLING ELECTRICAL DEMON- 
STRATION 



Wonders of High Frequency Current Which Melt* 
Wire while Passing Through Human body 



A direct current of 250 volts has been 
known to CcUise death, but several hundred 
thousand volts of high frequency alternating 
current may be passed through the body 
without the slightest tremor being felt, says 
The Electric City. 

In high frequency electricity the current 
changes its direction of flow from 50,000 to 
200,000 times in one second, which is very 
different from ordinary alternating currents. 




Lighting an Incandescent Lamp by Current [From Os* 
dilator) Passing Through Two tinman Bodies 

which usually change direction about 120 
Limes a second, and are deadly. 

Common alternating currents are also 
much more fatal than direct currents of the 
same voltage, while in high frequency elec- 
tricity the current is reversed with such 
great rapidity that it does not flow long 
enough in one direction for the nerves to 
respond to it. It takes a definite fraction of 
a second for even the human nerve to be 
capable of feeling. 

The properties of high frequency currents 
were clearly demonstrated by Mr. AV. J. 
Clark, of New York, at the recent Electrical 
Show in Chicago. 

Mr. Clark showed how harmless these cur- 
rents are by lighting an ordinary includes- 
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cent lamp by the current passing throng 1 
his o\, „i body and that of an assistant- ' 
amount of current which passed w# 
ampere, which is twice as much as ir 
required to produce death ill some c ._JS of 
electrocution. 

In another experiment Mr. Clark replaced 

the incandescent lamp with a piece of fine 

wire, which was actually melted by the cur- 

rent passing through the bodies of two men, 



LARGEST CAMERA IN THE WORLD 



Operator InsJdo While Taking the PktufC 

This camera, which is three times as large 
as any other in the world, is owned hy Prof. 
G. R. Lawrence, of Chicago. With it sev- 
eral noted pictures have been taken, in- 
cluding bird’s-eye views of factories and 
towns. It is also used for 
enlarging other pictures. 

The body of the camera 
is 8 ft. 4 in. wide, 6 ft. 
high, and 20 ft. long, when 
fully extended, and in its 
construction over 30 gals, 
of glue were used. The 
lens is 12 in. 
and cost ¥1,500. 
ing parts, including the 
curtain slide, run on roller 
hearings. The focusing 
is done by two panels of 
glass, winch can be moved 
to all parts of the field. 

The plate holder weighs 
nearly ,100 lbs., when 
loaded, and is put into the 
camera by means of a der- 
rick. Great care is used 
in loading, as a broken 
plate would result in the 
loss of 1150- 

are made of plate glass, 8 
ft. long by 4 ft, 8 in. wide, and weigh over 
200 lbs. 

In order to dust the plates, a man enters 
the camera through an opening in the front. 
A piece Of ruby glass is then placed over 
the lens, and the slide in the plate holder 
is withdrawn. After the plate has been 
dusted, the slide is replaced and the man 
steps out. 

In making enlargements, the focusing is 
done from the inside and the operator re- 
mains in the camera during the exposure. 
In this process the entire apparatus is sup 
ported hy springs, which absorb any possi- 
ble vibration. 



AN IMMENSE STORAGE DAM 



Plans have just been completed by the 
Spring Valley Water Company, of San Fran- 
cisco, for the construction of a ¥2,000,000 
dam across Calaveras Creek, in Alameda 
county, to store the water of both Alameda 
and Calaveras creeks and the water shed to 
which they are tributary. The dam is in- 
tended to augment the Alameda water sup- 
ply of the company. The plans call for a 
concrete dam that will he 100 ft. high, 200 
ft, thick at the base, and 25 ft. wide at 
the Up, It will be 800 ft. long. Work on 
this giant dara will be commenced at once, 
and pushed forwrard to an early completion. 
A large force of workmen will be employed. 
Reinforced concrete will be used, and 
the work will require vast quantities of 



cement, gravel, sand and corrugated iron 
rods. Tills dam wdll be among the largest 
and highest built on the Pacific coast, and 
its construction will require nearly a year, 

■ ♦ « ♦ 

AMERICAN MODEL ENGINEERS 
ORGANIZE SOCIETY 



The American Society of Model Engineers 
held their first meeting at the Gilsey House, 
New York, on April 18. The following offi- 
cers were elected: President, Mr, P, W. 

Oelssenhainer; vice-president. Mr. E. B, 
Frank; secretary and treasurer, Mr. W. E. 
Spon, 123 Liberty St., New York. 






diameter 
All mov- 




The plates 



‘'When Fully Extended, it Is 20 ft, Long" 
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TUG STRONGER THAN LOCOMOTIVE 



The horsepower of the average tug is 
much less than the average locomotive, but 
still its pulling force is greater. The pull 
of a locomotive, under favorable conditions. 
Is one-third to one-quarter of the weight on 
the drivers, and could not be increased with 
any amount of power, as an increase in 
power would simply cause the drivers to slip 
on the track. For this reason, In designing 
locomotives the cylinders are so propor- 
tioned that the force produced is barely suf- 
ficient to cause the drivers to slip. The pull 
or traction force of a locomotive is not the 
same as the load it can move, but is the 
weight It could lift with a rope, passed 
from the drawbar, over a large pulley. 



The pull of a tug depends on the size of 
engine and propeller and the pitch of the 
propeller blades, 

Mr, 1). F. Murphy, the master mechanic 
of the Great Lakes Dredge & Dock Company, 
has found that a 700-hp, tug will break a 
7 Vs -In, rope with a steady pull, while many 
locomotives of double this horsepower could 
not break it without having a start. 

When the motion of a tug is retarded its 
force becomes enormous. The tugs used 
for breaking Ice in rivers sometimes en- 
counter sheets of ice so thick that they will 
not crack immediately. The pressure of the 
prow' then actually pulverizes the ice for a 
short distance and discharges it vertically. 






NEW ELECTRICAL WELDING PROCESS 



There are three general methods of mak- 
ing welded rail joints. la one method, cast- 
iron is poured around the joint, the molten 
iron being obtained from a portable cupola. 
In another method the rails are fused to- 
gether by a high amperage alternating cur- 
rent, generated in a transformer. When 
thermit was discovered another process of 
welding was developed, the ends of the rails 
being fused together by the heat of the 
thermit. 

1 In a new system of rail welding, developed 
in Germany, and described in the Street 
Kail way Journal, the beat is derived from a 
flaming arc. wdiich allows the use of a direct 
current. The positive wire is attached to 
the carbon, and the negative wire is at- 
tached to the rail. The carbon is guided by 
a holder, which is moved by hand, and the 
arc produced is fed w'ith steel, w r hich melts 
and runs into a mold surrounding the joint. 
At the same time the endB of the rails be- 



come fused and unite, thus forming a per- 
fect joint. 

The current is taken from a trolley wire 
and is reduced from 550 volts to GO volts by 
the apparatus shown in the sketch. The 
huge wagon contains a motor dynamo, and 
the other contains an. auxiliary storage bat- 
tery, which is connected in parallel with 




the generator. In using the apparatus the 
wagons are placed at the side of the tracks 
to be welded, and a wire hooked on the trol- 
ley wire, When a car approaches this can 
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POPULAR MECHANICS 




be removed, thus allowing the use of the 
line at all times. 

This method of welding is not confined en- 
tirely to rail joints, but has also been used 
in welding and repairing machine parts. 
Steam engine cylinders, power shears ancl 
other large welds have been successfully 
made, and it has proved to be a good method 

of repairing broken gears. 

♦ * # 

CABLE CAR IN BIG GREENHOUSE 
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Cable Railway iff a lireenhouse 



At a large flo- 
rist's establish- 
ment in Massa- 
chusetts, w here 
thousands of East- 
er lilies are 
grown every year, 
an ingenious 
method of moving 
the plants, either 
about the place or 
to send them to 
the market, is em- 
ployed. All the 
greenhouses are 
connected by a 
H ide covered shed 
in which a large 
cable car is oper- 
ated The plants 
to be moved are 
loaded on hand 
trucks, and these 
trucks, several at 
a time, are run 
upon the cable car 
which hauls them 
to the packing 
rooms, or to the 
teams. This 
spring the 35,000 
fine plants iu full 
bloom was a 
beautiful sight; as 
large numbers of 
these potted 
plants were sold the cable car system of 
handling them saved a great deal of time 
and avoided injury to the lilies as well. 



A very satisfac tory soft solder consists of 
a mixture of 2 parts tin and 1 part lead. 

» • • 

Last year there was used in the niattufac- 
ure of veneer stock 138,640,000 ft., log meas- 
ure; cut from American woods. 



If a person has plenty of water to drink, 
he can accustom himself to very high tem- 
peratures. Take, for instance, the workers 
around the iron and steel mills. These 
people work in temperatures so high that if 
they wear glasses the hot metal of the 
frames has been known to burn their faces. 
Of course, one must become accustomed to 
such excessive temperatures, and they are 
always very exhausting. — Contributed by 
Dr, Max D. Slimmer. 
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WHAT HEAT IS DEADLY? 



There are many factors to take into con- 
sideration in answering this question. Per- 
sons can stand a very high temperature for 
a short length of time. For instance: A 

temperature applied externally to the limbs 
for the cure of rheumatism can be raised 
considerably above the boiling point of water 
without injuring the patient This is un- 
doubtedly due to the protective action of 
the perspiration. 





ELECTRICAL STAMPING MACHINE THE SELF-PROPELLED FIRE ENGINE 



Used by the ijerman Post Department 



Will it He Steam, (ia&blltie or Electric? 



Tht' success of the motor truck has sng- 
jested to the minds of many the application 
of u self propelling device for fire engines. 
The Idea is not ;t new one, self propelled 
fire engines having been used in Chicago as 
early as 1S77. Three of ihrso machines were 
in service for two years, when they were 
removed from the department on account of 
searing horses. They were steam machines 
and driven from the pumping engine. The 
exhaust passed up through the stack like 
n locomotive and on one occasion the flood of 
sparks emitted started half a dozen tires in 
an attempt to extinguish one. 

Tile machine illustrated is propelled by 
steam but iias many modern improvements 
and lias been successfully used in the Boston 
lire department. Gasoline machines have 

been used in which the same engine does 
the propelling; and pumping, but have not 
yet met with tile approval of the chiefs of 
lire departments. Possibly this type of ma- 
chine will be improved in the near future 
as it does away with the o’ jectionuble 
J killer. Electrical tire engines T ..ive been ex- 
perimented with, in which a storage battery 
furnishes Lho power to drive the machine to 
tin? tire, after which the current Is taken 

from the nearest trolley 
wire. This system has 
been pronounced as ideal 
by leading fire experts, the 
only disadvantage being 
the weight of the storage 
battery. 

Automobiles are fast 
coming into use by chiefs 
of fire and police depart- 
ments, and fast traveling 
tire insurance patrols, po- 
lice Wagons mid jimbn- 

lauces have proved opial 
to all demands. The fire 
engine will not long be 
limited 111 its movements 
to the strength of horses. 
It has been suggested that 
I an engine could he pro- 
pelled by gasoline motors 
to the lire, and on arrival 
do Its pumping with an electric motor tak- 
ing current from service wires laid under- 
ground and coming to the surface at each 
hydrant. This system would enable the 



Steam 5ejf •Propeller- -boston, 
and It will stamp 108,0i)0 letters an hour. 



A superior iillflbty of tooth picks ls now 
manufactured from swamp reeds. 



Stamps I Ok, 000 Letters an Hour 

office. A new machine, the invention of a 
Norwegian named Krag, has been introduced 



Stamping letters by electricity is the im- 
proved method used in the German post 




construction of a fire engine with even 
greater power than the present steamers 
and weighing not to exceed one half as 
much, which would permit of much greater 
speed in answering alarms. The self pro- 
pelled engine seems certain to come in the 
near future, 



"COWCATCHER” ON MOTOR CARS 



Some effort lias been made by auto manu- 
facturers and inventors to produce a device 
for the protection of pedestrians who may 
be run down by motor cars. One of these 




Put the Safety of Pedestrians 



attempts — too crude to be more — is illus- 
trated. A buffer and a cowcatcher arrange- 
ment is fitted to the front of the car. The 
device has been tried on a few Paris ma- 
chines with indifferent success. 

It is improbable that any device so un- 
sightly in design will ever become popular 
with motorists. 



AMERICAN LOCOMOTIVES ABROAD 



The best locomotives in the world are 
built in the United States. They are to be 
found doing Lard service in nearly every 
foreign country. Engines for export are 
built to order and In appearance are often 
different from our own standard types, i his 
is because the managers of foreign roads 
desire their own ideas carried out in this 
respect. On the opposite page will fee seen 
several Illustrations of this, in locomotives 
built at tbe Baldwin Locomotive Works. 
Fig. 1 shows a locomotive sent to I’orto Rfoo; 
Fig. 2, Hawaii; Fig. 3, Chilli Fig. 4, Imperial 
Government Railway, Japan; Fig. 5, New 
South Wales Government Railway, 

*-*4 

LARGEST MOTOR FIRE ESCAPE IN 

THE WORLD 



The first motor fire escape In Great Britain 
and the largest in the world has just been 
added to the equipment of the Glasgow Fire 
Brigade. In appearance the machine re- 
sembles the German type, described In our 
May number. The motive power is a gaso- 
line engine driving a dynamo, which trans- 
mits its current to two electric motors on 
the front wheels; thus the car is driven by 
the front and steering wheels. The exten- 
sion ladder is built in one piece, with the 
body of the machine, says the Graphic, Lon- 
don, is S5 ft. long and is raised and lowered 
by a carbonic acid gas engine. 

4 »* 

Black lead and suet, equal parts, mixed, 
make a good jewelers’ rouge. 




The Extension Ladder id Raised by a Carbonic Acid Gas Engine 
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IMPROVED SYSTEM OF CONCRETE 

PILING 



A new form of concrete pile has been In- 
vented in which a steel shell is driven in 
the ground, the cavity thus formed being 
afterwards filled with concrete. The point 
nr head may he of stool, as shown in Fig. 1, 
or it nitty he of concrete, as in Kip:. 2, 

The steel head is shafted like a projectile 
and is fastened to the shell sis shown in 
Fig. 1. The head is a little larger than the 




"The Steel Hefl4 is Shaped Like a Prolectik , ‘ 



shell, making I lie device easier to draw than 
if it were flush with the sides. A small 
rivet -shaped piece of steel. A, called the 
valve, is Inserted in the point just before 
driving. This falls out in withdrawing and 
allows air to pass into the cavity below, the 
air entering at the Inlet B, 



Tiie concrete head. Fig. 2, is similar lo ilic 
steel head in shape, hilt is not fastened to 
the shell and is left in the cavity. Like the 
steel head it is larger than the shell, which 
facilitates driving as well as withdrawing. 

in placing piles under water the exposed 
portions are protected by steel casings, 
which are not removed until the concrete 
has set. 

WIRELESS TELEGRAPHY IMMUNE 

TO STRIKERS 



Wireless telegraphy will he resorted to as 
a means of com mini leaf ion in the coal 
regions during the strike. In former times 
during strikes the miners destroyed the ma- 
chinery and rut the wires of the telegraph 
and telephone systems, so that it was almost 
impossible for the coal operators to keep in 
communication with the outside world. With 
the wireless installation nothing can stop a 
message once started, and should an attack 
he made on the station nr mines the wireless 
operator would have time to call for aid. 



FRENCH GASOLINE STREET CAR 



The gasoline street car is again attract- 
ing attention. The latest effort of the kind 
is a ear built hi France, an automobile gas- 
oline motor fitting used. The car lias three 
forward speeds, 10 and 17 b. miles an 
hour respectively: The reverse gives a Si- 
mile speed. The motor is of 14 Up., with a 
cone clutch sliding gear transmission and 
single cluii n drive. The motor is water 
cooled from u tank under the car holding 
fib gals. The car seats 24 passengers and 
is lighted with acetylene for head and tail 
lights and inferior. The motorman Mantis 
on the front platform as on trolley cars. 




Motor 14 bp.; Stats 24 Passengers; Lighted With Acetylene 




All the articles ap- 
pearing let this «Je* 
partment are reprint* 
ed In buck form at 
th« end of each year. 



Contributions to 
tills- department are 
invited. It you have 
worked out a ^ood 
Idea nr know of one, 
please tend It In. 



clay, C, over the aide of the egg, leaving an 
opening, D, to pour in the melted lead later. 

Place the egg. with the clay on it, in a 
box, E, ami pack with sand, having the 
opening, P, on top, as shown. 

Having thus prepared the mold, melt 
about a pound and a half or two pounds of 
lead and pour in the opening. Allow plenty 
of time to cool, and then break away the 
egg shell, and you will have a good plumb 
bob. — Contributed by W. J. Slattery, Ems- 
worth, Pa. 



EASILY MADE LAWN ROLLER 



A good lawn roller can be made from a 
piece of sewer pipe, A (see sketch), with 
very little expense. The greatest difficulty 
is removing the flange, which has to be 
chipped off unless one has a piece of plain 



HAMMER WITH LUBRICANT COM 

PARTMENT 



In driving wire nails into hard wood they 
are not so apt to bend if lubricated with 
soap. A good way to have the soap always 
on hand for this purpose is to bore a hole in 
the end of the hammer handle, as illustrated, 



Lawn Roller 



pipe. The bricks, E, are to give weight, and 
are fastened in with cement. The cross 
pieces, B, are 2 in. by 4 in. wood, and the 
forks, C, are made of wrought iron. The 
handle, D, is of wood, with a piece of pipe 
or broomstick driven through the end. The 
roller I made cost only $2 and does very 
good work.— Contributed by Warren M, 
Morse, 50 Elmore St., Newton Center, Mass. 



HOW TO MAKE A PUJMB-BOB 

MOLD 



Make a small hole in the center of the 
large end of an egg, and another in the side, 
and blow out the contents. Dry the empty 
shell in an oven, and then fasten a small 
screw eye. A, in the end hole, by means of 
a piece of clay, B. Place another piece of 



Lubricant fur Malls in Hummer Handle 



and fill it with soap. In driving small brads 
into hard wood this will be found particu- 
larly useful. — Contributed by J. Weldon, 433 
Columbia St., Brooklyn, N. Y. 



GOOD WHITEWASH FOR OUT 
BUILDINGS 



Place 1 bu. good fresh lime in a barrel 
and add 20 lbs. beef tallow; slake with hot 
water. When the lime is slaked the tallow 
will have disappeared, having formed a 
chemical compound with the lime. Dry 
colors may be added to make any color de- 
sired. Add the color before slaking the 
lime, or, if after slaking, mix with alcoho) 
and then add to the strained wash, Thin to 



Mold for a Plumb-Bob 




How nicely from the brush. A coat of this 
wash will last as long ami look almost as 
well as much of the lead paint used, and 
costs a mere trifle to make. — Contributed by 
H. W. Ken Dice tu Palmyra, Va. 



REMOVING OBSTRUCTIONS IN 
DRAIN PIPE 



When a drain pipe becomes stopped up 
utiBcrew the plus. A, and remove the lint or 
other substance with a hent wire or old but- 
ton book. If the trouble is not remedied by 
tills operation, it shows that the stoppage 
is at the other side of the plug. In this 




case draw’ 3 or 4. in, of water in the sink, 
and lay a hoard, 13, over the outlet as shown. 
The hoard should be about 8 in. square and 
about l in, thick. Hold a stick, C. on the 
board and strike the end of the stick with 
a hammer. The shock of the hammer blow 
is transmitted through the drain pipe for a 
distance of many feet and will nearly al- 
ways remove the obstacle, 

*-»+ 

HOW TO MAKE A GAS ENGINE 

MUFFLER 



The use of a gas engine in a residence dis- 
trict is often objectionable, as the noise of 
the exhaust, even when greatly reduced, is 
very annoying, but by using the following 
apparatus, which only slightly reduces the 
power of the engine, the exhaust may be 
mu died down to absolute silence. 

The muffler fsee Fig.) consists of a 4-in. 
pipe 24 in. iong, F, with a 4-in. by 1-in. re- 



ducer screwed on each end, E. The 1-in. 
pipes, A A, project through far enough to 




L 



Gas Engine Muffler 

hold the couplings. BJi, and are each drilled 
with forty-eight 3- 16-in, holes and fitted with 
caps, PR One of the pipes, A A, connects 
to the engine and the other to the exhaust 
pipe, which is reduced at each connection 
until it is 14 in,; eight 3-16-ln, holes are 
drilled in the Vi -in. pipe near the end, 
w-hieh is covered w ith a cap. 

This muffler is being used with a 3-in, by 
4-In. engine, making about 400 r, p. m., and 
the only noise produced Is a slight hissing 
sound, which cannot be heard 10 ft. away.— 
Contributed by Edgar L. Dr ink water, 51 N. 

Ada St„ Chicago. 



TO CONVERT A DRAWING BOARD 

INTO A TABLE 



Make two legs about 30 in, long, and buy 
two stiff springs about 8 In. long. Fasten 
the legs to the drawing hoard with hinges, 
and attach the springs by means of screw 
eyes. Screw two hooks in the bottom of the 
window casing and attach springs, as shown 
in the sketch. The springs hold the drawdug 
board against the casing and also hold the 
legs down firmly on the floor, thus making 
the whole apparatus solid. The front edge 
of the board may he lowered by Inclining 
the legs. When not in use the springs can 
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Drawing -Board Table 





be detached and the apparatus may then be 
folded up and put away. I have been using 
my board in thia way for a long time, and 
find it very convenient, and its use does not 
mar the window casing in the least,— Con- 
tributed by Chfts, A, Prick ett, Auburn, Ind, 

M-* 

TO DRAW AN ELLIPSE: GIVEN THE 
LENGTH AND WIDTH 



A previous article in "Shop Notes” shows 
how to draw an ellipse having a required 
length, but the following method will give 
the required width as well. This method is 
as follows: Draw line A B- the required 
length ; and line C D — the required width in- 
tersecting line A B at right angles at the 
middle point O. With C as a center and 
radius O A describe ares; E F and H J inter- 
sorting line A B at G and K, the foci of the 




required ellipse. Drive pins or tacks in these 
points and form a loop of thread, just long 
enough to enclose the triangle GCK, Then 
place a pencil in the loop and trace in the 
ellipse, as shown, — Contributed by W. J. 
Slattery, Bms worth. Pa. 

* •» 

DOUBLE CORN CRIB AND FEEDING 

FLOOR 



Select your site and lay our a space 3d ft. 
square — or whatever dimensions you may de- 
cide on; dig trenches 8 In. deep and 8 in. 
wide around the square and two crossways 
the square on either side the driveway. 
Board up these trenches and box up to a 
height some 0 in. above the ground and fill 
them with concrete. 

As soon as this concrete has set put a 
layer of concrete I In, thick over the whole 
surface ass a floor for both corn crib and 
driveway. While laying the concrete, along 



the trenches set %-in, bolts GVe in. long up- 
right every 5 ft. and bolt on 2x6’s the fiat 
way to use as sills. Toe-nail iixO’s upright 




Plan (if Rat-Proof Com Crib 



every 2 ft., I 4 ft. high to eaves and 20 ft. 
high along the driveway, making the crib 23 
ft. high. The rafters should lie 20 ft. long 
and the roof shingled. 

The crib will hold 6,000 bu. ear corn if the 
driveway is filled. Or one could have an oat 
granary of 5,000 bu. above the entry and 
need not scoop the grain out, but let it run 
into the wagon when loading. I use the 
driveway (30 ft. by 10 ft. j as a feeding 
floor and put ear corn on either side and 
use a portable corn elevator with horse- 
power. A door 10 ft. wide opens horizontal- 
ly on each sick of the driveway to let corn 
out to feed. My crib cost $225 painted 
and complete, not charging anything to my 
own work. Used 20 cu. yds. of gravel and 
IlG sack's of cement. The concrete floor does 
not cost more than sills and board floor and 
my crib ts rat-proof and will not rot. — Con- 
tributed by M, D, Johnston, Danvers, Ul, 



A GOOD GUTTER PAINT 



Put all old paint skins, cleanings of buck- 
ets, siftings and pieces of dry putty into an 
old iron kettle with raw oil and boil until 
all is dissolved. Then add fine, dry sand 
until the mixture is as thick as will spread 
under the brush. Apply quite w i arm — a 
heavy coat. When dry it will form an enamel 
like granite and can be colored to match the 
cornice. If properly prepared this paint 
should be as smooth as glass. It Is also good 
for patching old tin roofs. — Contributed by 
H, W, KennioOtt, Palmyra, Va. 




PONTOON WATER ELEVATOR 



There are many ways of raising water 
from a stream, by utilizing the power of the 
current, but probably the simplest and most 
efficient method Is obtained by using the 
apparatus here Illustrated, which I made 
myself at very little expense. 




Pontoon Wttttr Elevator 



This device consists of a helical water 
wheel, D, which, in revolving, operates the 
bucket elevator at the left. This elevator 
consists of a belt, B, with several tin cans 
attached, ns shown. I used two floats in 
making my machine, but in some devices 
of this kind three or four are used. The 
device Is fastened by ropes, passing through 
the screw eyes, AA, and is set In the water 
at an angle of 45 s , 

I have only used this device for Irrigating, 
on a small scale, but think that larger ones 
could be made to take the place of pumping 
stations, as there is no expense in operating. 
Tt could also be used to advantage in dredg- 
ing and gold mining, — Contributed by Millis 
Knickerbocker, New Lenox, III. 
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TOOL FOR DRAWING SPIKES 



For material take a piece of an old buggy 
axle, flatten and split both ends, and bend 
as illustrated. The claws of the rounded end 




l : or IJruwiiitf Spikes 



can be driven under the head of the spike by 
striking with a hummer, — Contributed by 

Launder Manning, Akron, Iowa. 

- — — 

TO WRITE ON METALS 



To write on Iron, steel, sliver or gold mix 
together 1 oz. muriatic acid and % oz. nitric 
add and use as follows: 

Cover the place on which you wish to 
write with melted beeswax; when the bees- 
wax is cold w r rite the name or words plain- 
ly with a file point or an etching needle, 
carrying it through the wax and cleaning 
all the wax out of the letter. Then apply 
the mixed acids with a feather, carefully 
filling each letter. Let the add remain for 
from one to ten minutes, according to the 
appearance desired; then put on some water, 
which will dilute the acid and stop the 
proress. Either of the acids separately would 
cut iron or steel, but It requires the mixture 
to take hold of gold or silver. After the 
acids are washed off. It is well to apply a 
little oik — Contributed by Howard H, Iszard, 

Cuyahoga Falls, Ohio. 
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IMPROVEMENT IN PORTABLE SCAF- 
FOLD BRACKETS 



In “Shop Notes" for June, 1905, the portable 
scaffold bracket, shown In Fig. 1, was de- 
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Improved Scaffold Bracket 



scribed. I have found this form of bracket 
to be very useful and handy, but tbink It can 
be improved by turning the hook up ( Fig. 2) 
instead of down. By so doing a longer hook 
may be used and the hole in the sheathing 
can be made much smaller than when the 
hook turns down. To remove the bracket It 
is only necessary to raise the outer end and 
draw the hook out of the hole, but the hook 
cannot come out when the bracket is loaded, 
— Contributed by Arthur Gray, Clifton, OL 




TO PUT A WICK IN A TORCH 



Unwind enough of a ball of wick. A, to go 
through the torch and push It in at B. Raise 
the torch to your mouth and give one hard 




blow, which will send the wick out at I). Tie 
it at C t making a circle about 14 in. ill 
diameter. Then draw back from B until 
the mouth, O, is as full UH wanted. Cut the 
wick off at T> and push the rest ill at B. 
This should not be done with oil above the 
wick pieces, — Con tributed by Albert N, 
Crawford, 8 Lautner St,, Allegheny, Pa. 

♦ 

PREVENTING CINDERS WHILE 
BURNING SAWDUST 



In the power house of the Oregon Consoli- 
dated Ry, Co., where sawdust is used for 
fuel, the sparks and cinders emitted from 
the stacks have been so dangerous and objec- 
tionable that a cinder separating plant has 
been Installed, This has not only relieved 
the residents and manufacturers within a 
half-mile radius, but has considerably in- 
creased the efficiency of the boilers. 

The insi al lat ton was the result of numer- 
ous complaints, due to cinders accumulating 
on sidewalks, porches, drying clothes, etc, A 
lumber company, which adjoins the power 




house, has had thousands of dollars’ worth 
of lumber refused by inspectors on account 
of being blackened by falling cinders. 

The accompanying illustration shows how 
the separator is applied. The large breech- 
ing, or smoke box, over the boilers connects 
to an immense draft fan, which discharges 
into the separator at the right, This sepa- 
rator works exactly like the ordinary dust 
separator, seen in nearly all large wood- 
working factories. As the smoke and cinders 
enter they receive a whirling motion, and the 
cinders, being heavier, gradually work down 
in a spiral path to the bottom of the sepa- 
rator, where they are automatically conveyed 
to the boilers to he consumed. 

The cut shows only one section of the 
plant, the entire equipment, as stated in the 
Street Railway Journal, costing about 
000, The smoke coming from the separators 
has been carefully examined by powerful 
Held glasses without revealing the slightest 
vestige of cinders. This, and the increased 
efficiency, make the cinder separating plant 
worthy of consideration for other localities 
where similar conditions exiBt, 
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PORTABLE ELECTRIC ALARM 



In rigging up an alarm fora sound sleeper, 
as described in our April number, Geo. At- 
bach, 95 West Twenty-first street. Bayonne, 




No Cinders in this grnnkc 



I S itl li 111 i; Gkctflc Alarm 

X, J a| mad^ some improvements. Ho mounted 
the device on a board 12 in. by 7 in, by % in., 
having beveled otT the upper edge. At the 
hack he nailed a piece 5 in. high and of the 
same length as the hoard. Tile bell he 
fastened to this back piece, and the battery 
was placed on a shelf on the rear side of the 
hack piece. lie also added a switch, which 
he fastened in the empty corner of the board, 
making it convenient to stop the hell, The 
apparatus can be placed near the bed at 
night and stowed away during the day. 




DEVICE FOR CARRYING STEAM 
FROM KETTLE 



''In my candy-boiling department t have 
used a device for tarrying steam from the 
kettle all winter.” writes A, F. Houser, 114 
8. James St,, Hamilton, Out., “and find it a 
great convenience,” 




Referring; to the illustration a, A la a cover 
with a pipe, 12. attached, which pipe tele- 
scopes into B and, when raised, can be 
fastened with a hinged clasp to the bottom 
of B; B la an elbow which telescopes into 
C the proper distance to bring the cover 
over the kettle; C is a short length of pipe 
connected to a length of stovepipe. 

The cover. A, with pipe. E, attached can he 
entirely detached from B, or telescoped into 
B and attached to it by means of the spring 
catch, or swung up out of the way when not 
in use. as at I), Fig, 2. The device is made 
of galvanized iron and riveted. 



FORMULA FOR MANUFACTURING 

YEAST 



Boll together for one-balf hoitr T in a cop- 
per kettle, 40 gals, of water and 2 11s. 
of ground hops: pass over refrigerator to 
cool to a temperature of 160° P.; pass the 
liquor from the refrigerator to a stout tub; 
add 1 [ 4 bu. (about 63 lbs.) crushed malt 
and stir the mixture thoroughly. Allow' the 
mash lo stand at that temperature for IVj 
hours, then filter from the grains and cool 
to 70° F. The passage over the refrigerator 
serves to aerate the wort. At this point 
allow' spontaneous fermentation to set in. 



The yeast can be used in 24 hours, but is 
belter if allowed to stand two days. Keep 
the fermenting tubs and other vessels clean 
by scalding from time to time with live 
steam. Said to give excellent results, 



HOW TO MAKE AN ELECTRIC- 
KEROSENE LAMP LIGHTER 



A device for lighting a ruby lamp is here 
shown, in which a spark from a jump-spark 
coil vaporizes the oil and ignites it, The 
ruby lamp. A, is mounted on a board. B, 
somewhat larger than the base of the lamp. 
Two binding posts, C and l), are placed on 
the board and connected to the secondary of 
the jump spark coil, E. A wire is fastened 
to binding post, D, and soldered to the lamp 
at F. The wire, G, is enclosed in a piece of 
rubber tubing, such as is used for insulating 
in automobiles, and the extremity so lo- 
cated that it will nearly touch the wick. 

The spark from the vibrator would spoil 
the plate if the jump spark coil were put 
In the dark room, so it should be put out- 
side, or placed in a box, in such a way that 
no light will fall on the plate. A %-tn. 
spark is about right and about six dry bat- 
teries should be used with the coil. 

This device will also light an ordinary 
kerosene lamp and might be useful when 




Wectrkully-Lijfhttfd Kerosene Lamp 



the lamp is in a hall or some place where U 
is hard to get at. — Contributed by Chas. 
Buettger, R. R. s. 

— — 

TO MAKE A CRACKED GONG SOUND 



The sound may he restored to n cracked 
gong by sawing down the crack with a hack- 
saw' so that the two edges do not touch. The 
gortg will sound as well as when new.— Con- 
tributed by E Okerlund, San Francisco, Cal. 





HOME-MADE POLARITY INDICATOR 



To make a polarity indicator for bat* 
tevies, nil that is required is some sulphuric 
acid, two thumb bolts and uuts, some copper 
wire and a block of wood 4 in. long, 2 in. 
wide and % in, thick. In the center of the 
block of wood chisel a hole 1 In. square and 
■4 in. deep to hold the bottle con tain Eng 




the acid solution. On the opposite aide of 
the block cut two *4*111. grooves % in, from 
the sides. In the center of each of three 
grooves bore a ] 4-in, hole for the thumb 
nuts. From these holes drill holes to the 
space in the middle, as shown by the sketch, 
Set the bottle in the hole prepared lor it, 
and run wires, A. to it from each thumb- 
screw, as shown. Fill the bottle with a so- 
lution of 1 part sulphuric acid to 4 parts 
water. 

When the device is connected to the bat- 
tery the zinc or negative pole will give oil 
gas. This will cause bubbles in the solu- 
tion. — Contributed by G. Fry and I. Van 
Dalsem. P03 Vine St., San Jose, Cal. 

— — — ♦+♦ 

GAUGE FOR TESTING ANGLE AND 
CENTER OF DRILL 



This device is made of sheet steel. By 
holding it on both sides of the drill and 




How the Gauge is Used 



comparing the relative position of center 
to point B, one can tell whether it is accu- 
rately located. Also, if the angle of the 
drill coincides with the gauge, the angle Is 
correct, — Contributed by J. Weldon, 433 Co- 
lumbia St,, Brooklyn, N. Y, 

♦ * ♦ 

HOME=MADE SPEED INDICATOR 



A bobbin winder from an old sewing ma- 
chine, Fig, 1, will make a very good speed 
Indicator by making a few alterations. Re- 
move part A and C, and if possible remove 
the heart-shaped cam. E, from the worm 
wheel, D, Take off the pulley. G, and sharpen 
the end of the shaft, as shown in Fig. 2. 
Attach a small file handle, J, by means of a 
screw, K, and solder on the indicator, L, 
which may be made of sheet brass. Scratch 
the graduations on the worm wheel, as 
shown, making the total number of notches 




Speed Indicator Made of Bobbin Winder 



equal to the number of teeth, it is well to 
make a center punch mark. N, to allow 
counting the number of revolutions of the 
worm wheel in taking high speeds, — Con- 
tributed by Ray Earley, New Sharon, Iowa. 

♦ « 4 

HOW TO MAKE A COMBINATION 
PULLEY AND COUPLING 



Some of the readers of Shop Notes might 
lie interested in a problem of coupling shaft- 
ing which occurred at our shop recently. I 
had occasion to couple two shafts of different 
sizes, at n point where a pulley was needed, 
and overcame the difficulty ns follows: I 

setscrewed the coupling to the shaft, as 
shown in the sketch, and covered the set- 
screw heads with a piece of pipe, B. fastened 
with flat-head screws, C. These Screws were 
staggered, an equal number being placed in 
each half of the coupling. Then I bored the 




spoken on an old pulley. A, to fit the pipe, 
and fastened it on with bolts. I), counter- 




sunk in the rim and pipe separators, E; The 
load on the 1 15-16-ln. shaft being very light, 
was easily carried by the setscrews, and 
both the coupling and pulley are now in 
successful operation “Contributed by M. E. 
Hood, Tuckahoe, N. Y. 



MOW TO MAKE AN ASM SIFTER 



The accompanying sketch shows a device 
which will he greatly appreciated by all 
who sift ashes. By its use the expensive 
waste of coal is prevented, without in- 
curring the greater expense 
of spoiled clothing. The 
dust arising from the ashes 
is confined by a housing. A, 
which can be built of n i-jn. 
hoards, or made from an old 
dry goods case. 

An ordinary ash sifter is 
supported by a frame, B, 
which swings from the roof 
by the iron rods. C, 
rods may he bent from old 
iron curtain rods or heavy 
galvanized telegraph wire, 
and are held by large screw eyes, D, In the 
roof and frame. Two cleats, E, nailed to the 
roof will distribute the weight over the 
entire surface. 

A door, F, should be made in the front, 
large enough to admit the ash sifter, and 
another one, G, in the side should be of a 
sufficient size to allow removing the tub, H. 
The door. F, should have an opening, J, for 
the aab sifter handle and the door. Cl, ought 
to have a handle, K, and a spring catch. L, 
to hold the door up when removing the tub. 



This catch may be bent out of a piece of 
sheet iron* 

if the tub is placed on the ground it may 
be difficult to slide, in which case strips of 
wood, for tracks. Should be embedded in the 
ground. — Contributed by Arthur W. Pas* 
sage, 8111 West Pierce Ave., Niagara Falls, 
New York, 

PORTABLE SPRAY COOKER 



The lime-sulphur hot sprays used by 
orchardiats are often cooked at some central 
point by menus of a stationary boiler, but 
a bettor device is found in the apparatus 
illustrated herewith. 




Portable Spraying Outfit 



The boiler is suspended from the back of 
the wagon, and the steam is carried to four 
barrels containing the spraying mixture. It 
is not necessary to buy a new boiler for this 



purpose, as many discarded ones would 
answer. A subscriber to the Rural New- 
Yorker used an old fire engine boiler, which 
he recovered from a scrap pile. 

An outfit of this kind will deliver enough 
material to supply six or eight spraying 
nozzles, and the expenditure would be In- 
significant if divided among several mem- 
bers of a cooperative spraying club. 



For cleansing steel articles use unslaked 
lime. 







UNDERGROUND CROSSING FOR 
TOLL LINES 



An underground crossing for toll lines as 
a method of protection against induced cur- 
rents from power wires is shown in the il- 
lustration. The crossing is rather expen- 
sive, "but If properly built gives good pro- 
tection, says the American Telephone Jour- 
nal. 

An iron pipe or 3 in. in diameter, ac- 
cording to the wire capacity desired, is laid 
below the frost line from pole to pole. The 
usual pipe bend is made at each of the 




Underground Crossing fsif Mural Lints 



poles, which are properly guyed, and at the 
end of the pipe, where it runs up the pole, 
a goose ucck is used to Keep out the rain. 
For draining the conduit of moisture, due 
to condensation, a hole is drilled at the 
lowest point of the duct over a pocket filled 
with crushed stone. 

No, 14 twisted pair “distributing wire” 
used in one of these conduits has given lit- 
tle trouble. The wire is fused direct to the 
line, without fuse or spark gap protection. 
Where these crossings are remote from a 
repair man, it is better to risk losing a pair 
of wires at *1.47 per lOu ft. than to hire 
a team and send a man after every light- 
ning storm. 

• 

SIMPLE TANK GAUGE WITH ELEC- 
TRIC ALARM 



A tank gauge that is very easy to rig up 
and gives good service is shown in the illus- 
tration. A wooden nr cork float, A, is at- 
tached to a chain, B, which runs over a small 
pulley, C, and then to the dial or gauge 
which may be placed on the side of the tank 
or other convenient place. The numbers on 
the dial read from the top downward. E 



fsee detail at Fig, 2) is a piece of metal 
which runs in grooves and moves the pointer 
along the dial according to the rise and fall 
of the liquid. 




The electric alarm tFig. 1) Is for calling 
some person when the water gets too high 
or too low. F. G, H t i are brass springs 
projecting so that the indicator, E, will 
close the circuit when it roaches either 
the top or bottom of the gauge. J, K are 
batteries in the circuit, and the annunciator, 
N, has the words high ami low marked on it 
in their respective places— Contributed by 
John M. Singer, 5915 Wabash avenue, Chi- 
cago, 111. 

♦ +4 

GOOD CLEANSING POLISH 



A good encaustic, which will clean and 
polish at the same time, ia composed of 1 
gallon soft water, 4 02 . yellow laundry soap 
and 1. lb, of white was. shaved up. Boil 
together, stirring well, and then add 2 oz. 
sal soda; put the mixture in something 
which can be closely covered, and stir con- 
stantly until cool. If necessary dilute with 
water before using; lay on with a paint 
brush and polish off with a hard brush or 
cloth. Can be used on furniture, marbles, 
tiles and bricks. Will remove ink stains. 




HOME-MADE SHOWER BATHS FOR 

FACTORIES 



In the majority of factories too little at- 
tention is paid to the needs of the work- 
men in regard to toilet facilities. This does 

not mean that 
turkish baths 
and manicure 
parlors should 
he added, but in 
some shops, 
where the work- 
men have to 
wash in a trough 
and dry them- 
selves in a box 
tOf sawdust, the 
device will be 
greatly appreci- 
ated. 

Each bath con- 
sists of a galvan- 
ized steel cylin- 
drical casing, 
having a swing- 
ing door and 
overhead spray 
with hot and cold water supply. The tops 
and bottom are left open and the whole 
apparatus seta lu a tray, which drains into 
on outlet pipe, 

As stated in the Street Railway Journal, 
several shower baths of this kind were in- 
stalled in the car shops of the Galveston 

Electric Company, Galveston, Tex,, w'here 

they are greatly appreciated by the work- 
men, who make regular use of the facili- 
ties thus provided. 

-M+ — 

POWER IN THE JEWELER’S SHOP 



Iri equipping a small watch maker’s work- 
shop It is usually a mistake to put in a very 
small gas engine — say ^-hp. That may 
be just sufficient power at first, says the 
Keystone, but a machine lasts longer if it 
is not overworked, as a very small engine 
is apt to be in a growing business. 

Among the handy devices for use in the 
power-eq nipped shop is a small, high-pres- 
sure blower to furnish blast for a small fur- 
nace, and an automatic blowpipe. A tin 
reservoir placed In the line gives an even 
flow of sir. This reservoir should be 10 in. 
In diameter and 16 In, long. The pressure 
fs regulated by two valves, one at the 
burner and the other "where the line enters 



the reservoir, allowing the excess of air to 
leave the pipe instead of hacking up on the 
blower. For the air line standard %-ln. 
gas pipe, without elbows, is used, A grind- 
stone will be found a convenience, also, as 
will a small generator for furnishing elec- 
tric tight and current for plating, coloring, 

etc., and for n demagnetize!'. 



MEASURING A CIRCULAR ARC 



To find the length of the arc, A B C, first 
draw the line A C and divide into four 
equal parts by points D, E and F; then with 




C as a center and a radius, C F, draw arc 
F G. The line D G is then one- half the 
length of the required arc. — Contributed by 
Chiia. Walters, Lewis St., Mt. Vernon, O. 



HOW TO MAKE A DRILL FOR STONE 



Electricians and mechanics often find it 
necessary to make holes through stone or 
brick, A tool for this purpose can he easily 
made from an old rat-tail file (See Fig.). 
Place the file in the fire, and when red hot 
remove and allow to cool slowly. This will 
draw the temper and allow sawing off at 
A and B. The piece C is then sharpened 
at one end. as shown at I>. This can bo 



done with either a three-cornered or square 
file, and after the edges are sharpened they 
are to he tempered. To do this heat the 
cutting end to a cherry red, and then plunge 





in water. Rub the cutting end with emery 
cloth, and then heat slowly a little w'ay 
from the end. When a yellow tint appears 
at the cutting edge; dip quickly in water. 
The tool is then ready for use. 

In using, the cutting end Is placed on the 
brick or stone, and the opposite end tapped 
with a hammer, the drill being slowly re- 
volved at the same time. Larger drills may 
he made in the same way by using an old 
machine drill or a round piece of tool steel. 
— Contributed by W, J. S., Eme worth, Pa. 



HOW TO MAKE A WATER STILL 



Any water containing lime or other im* 
purities is not good for photographic work, 
but the water obtained by distillation will 
always give good results. 

The still shown in tlie sketch is one that 
is easily made and inexpensive. Obtain two 
thin glass bottles, A and II, and join together 
with a cork having a hole through the cen* 
ter, A quantity of water is placed in bot- 
tle A, and heat is applied, which vaporizes 




the water and forces it in bottle B. where 
it is condensed. 

The bottle A may be heated by means of 
a small gas stove, or alcohol lamp, and the 
other bottle may tie cooled by water from a 
hydrant or from a funnel, with a piece of 
cloth in the mouth, to allow the water to 
drop slowly. 

If a mixture of alcohol and water Is 
placed in bottle A, the alcohol will evapo- 
rate first and condense in bottle II before 
much water has evaporated, — Contributed 
by Charles Lea, Brunswick, Mo, 

*-•-* 

TO TIN OLD SOLDERINQ IRONS 



Some of the readers of ,r Shop Notes 1 ’ may 
have trouble with old soldering irons. To 



tin same, heat well and dip In pulverized sal 
ammoniac a moment and then rub with 
solder. This operation will be effective, no 
matter how many pit boles there are in the 
iron or how dirty.— Contributed by Harry 

Casslebury, Altoona, Pa. 



AIR AS A POWER 



There are other sources of energy in air 
besides its velocity, The energy of the heat 
contained in the atmosphere Is sufficient to 
run all the power plants in the world with- 
out decreasing its temperature any appre- 
ciable amount. The problem is to maintain 
a difference of temperature between two 




places, as heat produces no energy while at 
rest, but only when moving from one place 
to another, 

There are many easily volatilized liquids 
which would boil readily at atmospheric 
temperatures, and thereby produce a con- 
stant pressure in any boiler, without the 
use of a fire, hut such liquids are very hard 
to condense, as It requires very extreme 
cold to cause them to liquefy. A new source 
of cold might solve this problem, but all 
sources of cobl thus far discovered require 
either power for its production, or chemi- 
cals which soon cease to be effective, 

When dry air is confined and heated, the 
increase in temperature is only 1 -273 of the 
original pressure for each degree Centi- 
grade. hut moist air expands very much 
more. This may be illustrated by holding 
a bottle upside down, under a hot water 
faucet, and then dipping the mouth in cold 
water, as shown In the sketch. A difference 
of temperature of only a few degrees will 
cause the water to half fill the bottle. It is 
evident from this that moist air, heated 
the same amount, would double its pressure. 
Thus, air at atmospheric pressure would 




increase to 13 lbs. above atmosphere, and air 
at 100 lbs, pressure would Increase to 215 
ll>s., above atmosphere. If tbe air were 
heated twice as much, the pressure would 
be increased a corresponding amount, as 
the Increase in pressure is directly propor- 
tional to the increase in temperature. 

There are several varieties of hot air en- 
gines being made at the present time, but 
wc are unaware of any attempt being made 
to utilize the increased efficiency obtained 
by the use of moist air. 

It is doubtful if the weight of the air 
could he utilized for a source of power, al- 
though a device for doing this ought to be 
very powerful as a cube of air 31 ft, on 
each side weighs over a ton. 

-#■ ■» 4 

HOW TO MAKE AND USE A PRONY 

BRAKE 



The brake shown In Fig. 1 can be made 
of a piece of leather belt, B. Fig. 2, with a 
number of wood cleats. C. fastened as 



secure, and the screw eye. F. should be used 
to attach the spring balance, C, the other 
end being attached to the ceiling as Indi- 
cated. 

To obtain the horsepower of an engine 
apply the brake, as shown in Fig. 1, and take 
the speed in revolutions per minute (R. F. 
M.) with the speed indicator, E, at the same 
time noting the weight in pounds (W) 
shown by the spring balance. Measure care- 
fully the distance from the center of the 
engine shaft to the screw r eye In inches (A), 
If the values of W, A and R. P. M. are known 
the horsepower may he found as follows; 

A. x W, x R, P. M. 

hp. “ 

63025 

For example; If A = 16 in,, W = 20 lbs., 
ami R. F. M. = 500; then, hp. = 16 X 20 
X 500 4- C3025 “ 2*£ hp. The constant 
6302G is obtained by multiplying 12 X 33,000 
and dividing by 6.2832; 12 being the num- 
ber of inches in a foot; 33,000 the number 
of ft, lbs, per min. for each horsepower: 
and 6.2832 the ratio between the radius and 
circumference of the flywheel. 




of Milking and Using a Pn>riy lirakt 



shown, A tension screw, D f Fig. 1, can be To crystallize glass How heavy alum water 
fastened by any method that will make it over it; then let it dry. 





SELF-RELEASING BEAMS IN 

WALLS 



When the ends of 
beams that, go Into a 
wall are cut on a slant, 
as Illustrated, a lower 
Insurance rate can be 
seen rod. Ilea ms so cut 
will Call out easily with- 
out overturning the 
wall in case of fire, says 
the Practical Carpenter. 

MAIL BOX TROLLEY FOR RURAL 

PATRONS 



Patrons of rural routes living some dis- 
tance back from the mad will find a trolley 
for drawing the mail box to the house and 
sending it back again a groat convenience. 
The illustrations show such a line, which 
was devised by a correspondent of the Rural 
New-Yorker, 

At the house end of the line a stout post 
is set in the ground and a bicycle, with sad- 
dle and front wheel removed, Is fastened 
with phis against the post, as shown (Fig. 

- 1), to serve as motive power. For the main 
wire No. D Is the size used, and No. 17 gal- 
vanised for the belt wire. For a short line 
on level ground broom wire would do. 

Posts are set every 50 or GO yds. between 
the house and the road ends of the line. 
Rarh of these intermediate posts bus a 




bracket (D, Fig. 2} of 2x2 -In. stuff, and an 
Iron at the top for supporting the main 
wire {C, Fig. 2). This iron fs made of old 
spring- wagon tire with a half-round groove 
on top for the wire to rest in. The top wire 
is high enough above the notched guides be- 
low so the bottom of the box will not bump 



when passing a bracket. The arrangement 
of pulleys and guides at these intermediate 
posts is shown at P, Fig. 2, The guides are 
of 1-in. hard wood, screwed to the arm of 
ihe bracket. The outside pulley is under- 
neath the arm and 1 ft. distant from the 
other pulley, so that the wire cannot get ■ 
tangled on windy days. A wire fence ratchet 
is used to keep the top wire tight, The post 
at the road end of the line lias a wheel. An 
ordinary R. F. D, mail box is used, with a 
hardwood block one-half Us length under- 
neath it. Tilt* belt line starts at this hlock, 
runs tlie length of the line over the wheel 
on the post at the roadside, returns over 
the pulleys of the intermediate posts, passes 
around the bicycle wheel, and Is fastened 
to the Mock under the box in a small hole in 
u piece of strap-iron fastened in the block. 




'S he wheel at the road end can be Hie front 
wheel of the bicycle or an old sewing 
machine wheel, and a trough or support for 
the box Is provided at this end to hold It 
firm while being opened or closed (R, Fig. 
1). The device as rigged up in this Instance 
cost about $5. The line is 250 yds. long and 
travels uphill 75 ft. to the road. An elec- 
tric alarm to let the patron know when 
there is mail In ihe box could be added by 

one of a little ingenuity. 



TO REMOVE A BROKEN STUD BOLT 



A broken stud bolt in a casting or ma- 
chine part may be removed as follows: 

Drill a small hole in the broken part to 
he removed and use a left hand tap. If it 
is a Sefthaml threaded stud bolt use a right- 
hand tap to get it out. Be careful not to 
use too large a drill, as it would leave too 
thin a shell to tap in, and the expansion 
would cause it to bind. — Contributed by G, 
J. Leaperance, 425 Howland avenue, Ken- 
osha, Wis, , 






PORTABLE KETTLE AND FIRE- 
PLACE FOR GRAVEL ROOFER 



Whatever thickness of metal is used for 
this purpose, the construction shown in 
Fig. X is suitable. The fire pot, A A, is 
seamed to the bottom, B B, at C C and at 
Its top an angle iron, D D, is riveted, as 
shown at a a. The elbow'. E, is headed and 
flanged, as shown by b c; F shows the 
damper in position. 

The angle Iron, H H, riveted, as shpwn, 
supports the grate, J J, while K shows the 
opening for the ash pit door, around which 
grooves are riveted,, into which the door 
will slide as shown by e e. The opening 
tor the fire door is at L and around it 



When the fire pot is to be wheeled to a 
certain place, says the Metal Worker, the 
legs, D D, are raised, and afterward lowered, 
thus preventing the kettle from tipping. 
Fig. 3 shows how the slides and grooves for 
the doors. Land K in Fig. l, are constructed, 
while A A in Fig. 3 shows the part body 
of the fire pot, cut out as shown from b to 
b. The riveted grooves are shown by B B, 
In which the door, C, slides, D being a 
handle riveted at a a. 

Fig, 4 show's the construction of the grate, 
which can be made from band iron. The 
outside ring. A A, sdiould be a trifle smaller 
than the inside diameter of the angle iron 
ring, D X>, in Fig, t, so that it can bo re* 
moved when desired. Three of the grate 





&£OTIDN4L VIEW 



Fig, 2. — MfrJu-iJ ■>! FaMfcnJng Aactff and Il.iLiekg 



Fig. 1.— fecijGMl nw nf rire and Etttle. 

grooves are riveted, as indicated at f f. The 
tar kettie, M M, js double seamed to the 
bottom at N N, on the top of which an 
angle, O G, is riveted, as shown by i i. The 
pitched cover, P, is seamed to the collar, as 
shown by II It. The handle, fi P is riveted at 
m m. The wheels and axle, T I" T, are 
fastened to the bottom of the fire pot, as 
shown in Fig, 2, in which A is part of the 
fire pot and B the section of the axle, which 
is fastened to the bottom by moans of the 
angle, C C, riveting at a a a a. Tbe balance 
legs are shown at D D, one being fastened 
on either side of tho tire pot and riveted at 
E and E, which forms a pivot. 



FSj; C— Tbfl QFIUg «P#&fitru-c-tEi>n!. 



bars, us a a a in Fig, X, arc to project over 
tli i? ring, as shown, these projections to rest 
on the angle iron, H H. in Fig, 1. The bal- 
ance of the grate bars, as b b b. etc., in 
Fig* i, arc riveted. It will he noticed that 
the angle iron ring at the top of the kettle 
in Fig. X rests upon the angle iron ring. 
D B, at the top of the fire pot. This allows 
the kettle to be removed for cleaning pur- 
poses. if desired the lire pot and kettle 
can bo made square, using the same con- 
struction. which can be modified to suit. 



Ptf. 8. — CsUstratlloc tli* 8] [dm 
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ANOTHER DEVICE FOR GETTING 
ENGINES OFF CENTER 



Fit a jaw over the rim of the wheel and 
pivot it to a handle or lever as shown, Se- 




en re the handle to a block of wood, from 
which to get leverage. When engine is on 
dead center, says the Engineers' Review, 
place the device in front of the wheel and 
the jaws on the rim of the wheel and bear 
down on the outer end of the handle. 



ROLLED A BOILER NINE MILES 



A 12 Blip, boiler was rolled nine miles 
from the railroad station to the Marine 
Hospital at Ft, Stanton, N. M, The process 
was very similar to the movement of a road 
roller. The roads were too soft to support a 
wagon with Such a load, hence this unusual 
method of transportation was resorted to, 
R ye r son’s Monthly says: “It was necessary 
to transport this boiler nine miles over the 
plains and mountains In order to reach its 
destination, and as It was found that the 
roads were in such condition that they would 




Mules Pull ills' the ! toiler . 



not support a wagon with any considerable 
loud. It became a very pretty problem to 
solve. The boiler was finally rigged up as 
shown in the illustration — a heavy pipe 



being used as an axle and fourteen mules 
furnishing the motive power, the boiler 
being safely rolled the nine miles from the 
railroad to the hospital, reaching there none 
the worse for the rough usage to which it 
was necessarily subjected. 



HOME-MADE IMPROVED BUFFER 



A good buffing wheel can be made of a 
metal band, A f see sketch i , drilled to receive 
a number of cords, 13, a hardwood hub, C, 
and a babbitt bushing, T). If a narrow buffer 
is desired, one row of cords, as shown in the 
side view, will be sufficient, but if a wide 
buffer is wanted the required, width call be 
obtained by making several rows, as shown 
in the section. If more than one row Is 
used, the holes should be drilled diagonally. 

The pieces of rope may be taken from sash 




An Improved Buffer. 



t ord, or If the buffer Is intended for very 
smooth work a soft, braided cotton cord 
should be used, it is unnecessary to ravel 
the ends of the cord, as they will soon ravel 
themselves after a little use. The cords are 
held in by melted rosin. E, which is poured 
in the cavity after the other parts are as- 
sembled and carefully centered. A little 
beeswax, tar or paraffine stirred into the 
melted rosin will make it less brittle, The 
bushing. D, may be made of either lead or 
babbitt and is made to fit the shaft of the 
buffing machine. 

A buffer of this kind will do the work bet- 
ter and quicker than any muslin buffer I 
have ever used, — Contributed by Stoke 

Richards, Santa Clara, Cal. 

- — — 

AQUARIUM CEMENT 



A good cement, for aquariums is made as 
follows: Mix 1 gill plaster of Paris, 1 gill 

litharge, 1 gill fine white sand and gill 
finely powdered rosin together, and add an 




equal quantity of toiled linseed oil and tur- 
pentine, until tile consistency is about the 
same as putty. This cement will dry hard 
in a few days. 



GUARD FOR AIR DUCT IN HOT AIR 

FURNACE 



When there is a strong wind from the 
outside blowing into the air supply duct of 
a hot air furnace, Lhe swinging damper 




Wlmt Outfd lor Air Supply if acts 



shown in the illustration can be used to 
prevent the admission of too much air, says 
the Metal Worker* The damper is hinged 
at the tup and swings loosely in fttt enlarged 
entrance to the air supply duet. Vmler ex* 
ceaaive wind pressure the damper is blown 
up against the onening of the duet leading 
to the furnace, elosing it off ami proven ting 
the cold air from entering too freely. 

■ 4 *-> 

DEVICE FOR DRAWING CORNERS 



A device more convenient than compasses 
For drawing round corners and fillets of 
various sizes Is shown at Fig. I, Radii are 



marked, the outside ones being made enough 
smaller and the inside ones enough larger to 
make the corners the size indicated when 
drawn with a pencil or inking pen. They 
can be of various other radii, and if the 
draftsman wishes to mark what the radius 
of his curve is, lie has the figures before him. 

Sheet metal, nickeled a ted or celluloid is 
the proper material for this instrument, if 
should he '<> in. thick, beveled on one side 
and used fiat side down for the pencil and up 
for the inking pen. Fig. 2 shows ils appli- 
cation. Curves A and n were drawn by 
using the outside corners, says the American 
Machinist, and the others by using the Inside 
corners. 

♦♦♦ 

TO FIND THE CENTER OF A CIRCLE 



To find lhe center of a. barrel-head or other 
circular object lay a steel square on the cir- 
cle with the point touching any part of the 
circumference A. From the intersections, 
o U, of the two legs with the circumference 




draw the line C B. Bisecting this line at 1) 
gives the required center of the circle,™ 
Contributed by H, J. Heaton, Sidney, Iowa. 





Useful for Drawing Wmtn-! Corners and I ill-els 



TO COLOR COPPER ROOFS GREEN 



To 5 gal. water add 1 lb. sal ammoniac, dis- 
solve thoroughly and let stand 24 hours. 
Then apply the solution to the copper with a 
brush, covering the entire surface carefully. 
Let it stand for one day, says the American 
Artisan, then sprinkle It lightly with water, 
using a brush. Do not use too much water 
or it will run the color and streak it. 

The same effect can be produced by using 
Vi ]h. salt to 2 gal. water. 

m 

HOME=MADE LOCK=NUT STRIP 



it is often handy to have a lock-nut strip 
to fasten wires on when testing. The dia- 
gram shows a strip that is cheaply made 
by using the binding posts from the car- 
bons of old dry batteries. 

Cut out a piece of 14 -In. oak, or white 
wood, 1 in, long ami 2 in. wide, and bore a 
hole. A, in the center on each end to receive 
screws for fastening the strip down, llore 
a row of boles, 14 hi. apart, down one side 
and another row the same distance apart on 
the opposite side, so that they are on a line 
between the holes of the first row. Insert 
the binding posts, which should fit snugly, 
in these holes and lock them tightly with 
the small nut that was next to the carbon. 
Place two brass or copper washers on each 
post and screw on the thumb nuts. Place 
one wire under the bottom washer aud the 
other between the two waSlVers and fasten 
them down with the thumb nut. The strip 
can be made any length to suit the number 
of connections. 




A form strip to go with the lock-nut strip 
is shown in Figs. 2 and 4. It is made of a 
piece of the same wood, l in, wide and 4 in, 
long. Do re holes, according to the sisse of 
wire used, Vi in. apart, Vi In. from the * 
edge. Bore a hole at each end through the 
1-in. way for fastening screw's, Sandpaper 



the face of the board and shellac it. Then 
with a saw cut niches Vs in, apart across 
the top, so ns to bring two holes in each 
space. Number the spaces to suit the job 
{Fig. 4), — Contributed by If, H. Fountain, 
Brooklyn, X, Y. 

*-♦* 

RENEWING A RUNNING THREAD 
NIPPLE— A PROBLEM IN PIPING 



On testing a low-pressure boiler we liad 
put up at ltiverdale, N. Y., we found a de- 
fective nipple, N, Fig, 1, which connected 
the sectiou, S. and the drum, l>. The dis- 
tance between S and D could not be changed. 




Problem in Piping 



so we cut the nipple on the line A B, and 
ran the lock nut up to the end of the thread 
on piece A, Fig. 2. We then screwed the 
half A into the drum, far enough to remove 
the piece B. This made room enough to 
remove the half A, thus leaving both open- 
ings clear as in Fig. 3. 

We then made a running thread nipple. A, 
Fig. 4, with lock nut and coupling attached, 
and screwed it into the drum as fur as pos- 
sible l Fig, 4). Then we screwed a short nip- 
ple, A, Fig, a, into the coupling, and un- 
screwed the running thread nipple, thus 
bringing the connection into the section, as 
shown in Fig. 0. The lock nut was then 
screwed tightly against the drum, as shown, 
ami the job was complete.- — Contributed by 
Gns Cook, 153 W. G2nd St., Now York City. 





LAROR=SAVlNG SACK HOLDER 



A handy sack holder, the device of a cor 
respondent of the American Miller, is shown 
In the illustration. The materials used in 
its construction did not cost more than 25 




cents, and yet the device saves the labor of 
one man. 

The holder can be raised or lowered to suit 
the height of the sack being filled, by catch- 
ing the hoard, or lower rope, with one hand 
and raising or lowering the block with the 
other, 



HOW TO RESHARPEN OLD FILES 



Clean the Hies thoroughly, using a scratch 
brush and a strong solution of washing soda 
in hot water, then wash off the soda with hot 
water. 

Prepare a bath of 1 part nitric acid to 4 
parts water contained in an earthen vessel. 
Sort and grade the (lies according to fine- 
ness ami immerse those of each grade in the 
bath. The finer flies should be left in the 
bath about a minute, and the coarser cuts 
five or six minutes, says the Metal Worker. 
After the acid bath, wash the files in hot 
water, dry, and grease them while still warm 
"dth vaseline. 

In preparing the acid hath pour the acid 
into the water very slowly, as the heat ac- 
tion is great. 



MOW TO MEASURE BELT ON 

PULLEY 



A short rule for finding the change re- 
quired in the length of belt when one of the 
pulleys on which It runs is changed for one 
of different size, Is as follows: Take three 

times the difference between the diameters 
of the pulleys and divide by two. The re- 
sult will bo the length of belt to cut out or 
put in, — Practical Engineer, 



FATIGUE OF MATERIALS 



in a former number of Popular Mechan- 
ics, a description was given of the fatigue 
of me tala, showing that great precaution 
should be u&ed In designing machinery sub- 
jected to varying loads. The necessity of 
observing this property of matter has been 
emphasized by other examples of fatigue, 
which have recently been brought to our 
notice, it has been found that watch 
Springs often break several hours after the 
last winding, although the tension at the 
time of breaking Is much less than when 
wound up tight. 

In larger machines the same thing often 
occurs. Crane hooks which have, In many 
instances, carried 20 to 25 tons, break with 
a load of 10 or 15 tons, and valves which 
are tested to several hundred pounds 
hydraulic pressure, sometimes break on less 
than 5u lbs. For this reason the hydraulic 
test used on boilers should not be carried to 
excess. 

Probably the must remarkable cases of 
fatigue are found in floors. The top floor 
of a five-story factory building, which was 
heavily loaded with paper, fell in the dead 
of night, taking the other four floors with 
it, ami crashing down into the basement. 
All the machinery in the building was in 
operation the day previous to the disaster* 
and the heavy jarring and rapid vibration 
would he expected to determine the time of 
falling, but the Jarring and vibration evi- 
dently ceased slightly before the stress lu 
the material reached (he yielding point. An- 
other still more remarkable case occurred 
in France a few years ago. in this in- 
stance, a ball room floor which had been 
crowded with dancers the entire evening, 
gave way with a sudden crash, after all the 
people had left and the only load was Its 
own weight. 
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REVIVE AMERICAN SKIPPING-— The revival 
of American shipping for over-sea transportation 
mentis the employment of more than 500,000 per- 
sons In the various industries connected with shipping 
and Its cognate Interests. Allowing that the labor 
of one mma In tills country is equal to |TS 0 per an- 
num— n figure based upon the highest statistical nu- 
thority — we have the enormous ram of ( 3 TS.OOO p OOO 
to be earned by I he working umii of this country per 
annum* White tin ‘Me figures seem enormous and a I- 
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most incredible, yet they are based upon conserva- 
tive mathematical com pu Cat Son. It Is Impossible to 
calculate the resultant good to every Industry from 
a revival of American ovor-aea ttafic- it sifitocta all 
classes of Indus tries, arts* and even the fanner comes 
In for a In rtf e share of gains. This Industry Is a 
neglected, and, to a large extent, an abandoned mine* 
which only needs re -opening to produce unlimited 
wealth and with it prosperity that shall endure as 
long os we shall foster and guard 1 L 

We seldom stop to think how many articles and 
products enter Into the construction and, mainte- 
nance of the ship. Let us see: of American Indige- 
nous products and materials there are sixteen 
basic materials, with scores of minor materials of 
lesk Importance. From the farm rind plantalfnrb 
ranch mid garden there are over fifty products that 
re re used on Vessels: while from the factory nearly 
one hundred and fifty articles nre furnished to flgtlps 
direct; many of these being renewed frequently dur- 
ing the life of the ship. Scarce anything that is in 
every -day use on shore but is required on ship- 
board. The manufacturers of the country are now 
awake to the value of the ship a? a source of direct 
trade; for their goods, as well us a means of Bending 
their output out Into the markets of the world. The 
people at large want shipbuilding revived, and ovei- 
fcra traffic restored and firmly established. Aud 
the only drawback to this desirable condition of 
maritime affairs appears to bo In the efforts of the 
• J blurkadcrs an In Congress,, For reasons not yet made 
public, to prevent She necessary legislation to this 
important end. But these obstructionists must un- 
derstand that the voice of the people Is for Ameri- 
can-built ships for the American flag, and with these 
ships this great nation proposes to cnlcr Into for- 
eign trade and regain its former prestige on the 
watery highways of the world, what It tuny, — 

American Shipbuilder. 
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||fr CUII1 OH IDDDOHII to any person, anywhere* without ft rent de- 
li u anlr UH HrrrlUlAL poults fhe freight and ^llow fee ihty^ free 



work and cheap contract buiU wheels. 

of the very best tuaterlal 



¥ 

ill l 



I?a net buy elsmtktrw until you try aur whetl IQ days /ret 

BETTER BICYCLES at LOWER PRICES 



l fiat | on all otic bicycles. Hr lie for nur Catalog ties* Select y&Ur Usher/, ami semi hs your 
order on tAese terms. 

We will convince 
you Unit wrli 

v .an arty riher miiii^lurtv ov dealer in She world. 

! .. >ys in d jfttls. e 1 ic a per thin the 
1 iiu yt Et-, til Lit it i . |. ^ . E r T'> cn.lkf; 

i ir^n, h h <li^« in 3-i vi»r," ‘’il tad Ludn^uid wc wUt bfcytte in bhr 

DlflVnl C ntJU EDO v HI can Hell i>nr Movies; under your own name pi 
DVUIU Ll UCHLCfl) in! ni I the day received. Muy .teattrs are huufll 
make nimiey idling our '■ s« y li tbr* tui-l sutiilrlBsi vrtthcjul tflt* rie ring with ttwrir BhttMTP- wrirk, %> Lend hi ^|ipor- 
family for oae agent En en;h town, if you own n bicycle write to ws anyway; there are Bu^estiuns and infnriuatiuu 3fi 
out rartalfiEjues that will tv of hnfrirnse tsIih- to ynu. 

Tl&tC ACTED DDAlfCC built- up- wheel. 1 1 , naclrilen, prilftlN, idm and'iepoir* i 
I IliUf vUn) I E 11*11 TlH nEdj in the iif eyrie tine tit *nld by ins hAlf the usual prices cheeped 
nrr^lr :neo, Ask for nur tire rm it Sundry ear*: ig ue. If you want chihlr^n'i wheels ask for Juvenile Catalogues.. 

Tia HflT WAIT bL|1 *rltei»* pn*fc»l today. Oo not thill k Of buy! UK a bicycle or a pair of Hce* from anyone until you 
VV HU I TIhI I know the *ew and wonderful *Eftrs we ar* making. 1 1 only CWU i p&stil t-.- Le.un everything, write It now* 

MEAD OYOLE OOMPANY, Dept, f is * OHIO ADO, III. 



ree. 

and broader 
guan btee 

We hare re liable 1 ; htcytles for inen asd vfmnrB, 
lowest prices of any other hduae * t have the tiij£hevt crmle 
It prl-ev ns luw "&i & jobber i_-!i.b grl La lu<H Eu*S. We have 

coientry on ltie glulv- 
Xc at double our prioes. Order! 
received. SL i n y le-'iler^ arc h i n . I H n o' our line. Kilter A cents 



tnd everything 

liy i fcpiEcrt ii]i| 




Write 

to-tfa n 



E atitw 

Irc-c 



inl«r 



mil -w. 



Hot singer Auto-Spar her 

StartR and rune* 

GAS EKGIHES WITHOUT BATTERJES 

K& ntbfT in nch 1 ne can do It uaetweafully for 
lut'kol cin^innl patPHtM owiuid. by ua r Ktj 
twiHt motion I a our drlye. No bait op 
si-witcb n^wiiry, No hattoriftti white ¥QP. 
frjr makr nnd lir^nk or jiiEM|j^pArh. 
^Vat^ruEiil (hint-iiroot Fu I [y ^uaruntui/d. 

M0T51NQER DEVICE MPa. C 

I -10 Main Sfc, Pendleiosj, l£id.„U. 0. A. 




ALWAYS AT WORK. 

Ixutall nn Ai’l'f.K H.U'IMEtV nUIWU. on 
your ai.eu, l- .i! orriLgiM eul it w-tlis whenever 
the nn.lfii II (ftini;, «-BLd Jc* *!]* Etip hfcLUrri« M- 
fidl end n-adj to fnrntrii fit, b.d spiirki. 
lS-j IptUitiu iyi i f-Dij w cere | dele witboat it. 

Wrlifl liHlaj fipr full iitniNn^l Hi-ii. 

THIl DAVTON EltCTMlCAl Ml fi. CO. 
1?^ St. Clair + St S fc ■ ■ * ■ PfytAB, Ohio 




POCKET 

Battery Ammeter 

0 to 30 Amperes 

Indicates Iti any panlilon and In 
either direction of current. 

Jit tenting single cl\]1h, ihc cord I e 
not ne QemzrYe 

PtIcs$3*50 

EUfREDOE ElEl. MAWACIUJHNQ C0 B1 

SpriogfEetd, Mbbs, 



WHEN YOU WANT ANYTHING 

AND D0N*T KNOW WHERE TO FIND IT 

WRITE POPULAR MECHANICS 



“ Quick Action 

IGNITING DYNAMOS and 
MAGNETOS 

The stmt Bailable Bpurfcert on the 
Miiifceu 

Take the Place of Batteries. 



Jump Spark Coils 

FOR ALL PURPOSES 

Blnitle, Double, Trip]# And Quid- 
ruplu for DtfcitinnJLry Eoginofl and 
Atitemobilee, Gti ft mn teed 1 q eiwy 
^finkular. F in* Yibrutor. 

BKsh for r at, ii loots n. 

THE fcNOBlOCft HEHMfMJIN MfG, CCWPAWY 

EOCTii j, 



WHERE 

ANSWER 

PROOF 




Can you buy the latest and best Automobile Parts. Sundries 
and Supplies? - 

NEUSTADT AUTOMOBILE & SUPPLY CO. 

626 to 030 So. 16th 5t. f ST. LOUIS, MO. 

Our 1906 Catalogue and Discount Sheet.” 




FRIGE 



$145.00 



THREE HORSE POWER 

GRIP CONTROL 5 TO 40 MILIS PER 
HOUR, 100 MILES FOR TWENTY CENTS 

LIVE A8EKTS WANTED CATALDOOE FREE 

THE THOMAS AUTO-BI COl t 



1445 NIAGARA ST.. 



BUFFALO, N. Y. 





MANSON MOTORCYCLE*!® ATTACHMENTS 




THOROUGHLY RELIABLE 

Adapted for Pleasure and Utility 

Will nra faster than Ad auto and cost of maintenance 

a trifle. 

DELIVERY ATTACHMENT in (tally we hy leading tiny Infifla 
houses- A TIME AND MONEY SAVEK- 




SIMPLICITY OF CONSTRUCTION AND FINISH UNEXCELLED. WRITE FOR CATALOGUE 

Fowler-Manson-Sherman Cycle Mfg. Co. 

Clinton abd Fulton Streets. CHICAGO. ILL- 





WHY NOT STOP 
TOUR TROUBLES? 

A “Wizard” Tubular 
Does II. 

Armature lacked la 

WATBH-rilUOr non* 

corroding frrasatuke. 

AI1 brass KCTEWR. 

Friction, Belt of 
Governor drtYe. 

Bnmh liotders remoTL\i 
Wltbfru c Looriun E ng retft 

All parts polisliod brs.-iH. 

Cop tact md Jump Spa rk . 

A TRIAL VT[LL OOtfVlKCiE 

IbulrL. P rim mk |a 4 -n!*Z *» txiBcbilM, 

HERCULES ELECTRIC * MPG. CfL, t MHA^AnUlft, [fib, 
30 DATS FREE titTAL. Writ* Dopt, E. 



ICh^ pC'l>%llf tbd la! iiTarf nry Mi^wt^D r-c Lhu 
0 ^nm»r Jm iwiji w\wl UHMrtH Pttd EJ"iKhP*- 




LL ABOUT 



This volume contslni m&st Jielpfml In- 
fo? mat Ion for ownErs 1 opefAten 1 r«piin»en t 
on the successful cure, running And coo- 
At rustle n Of the various forms of motor 
vehicle* aftd Ifccaiorica; with a complete 
treatise on jraidcae and tteim engines and 
electric motors^ fully ilEiiEtntfd ; ready 
reference iadex, making an qto-fo-dltc cdu- 
Clt*f. Highly endorsed* Published at J2, 
postpaid* Money refunded 3 f not sjtiii'ac- 
toiy, /up rpitimtrt fret* 



miaii 



triry. 

mrM 

V.-:jr»v"n e 




THEOi AUDEL dL CO. 
63 Fifth Avenue 

New York City 





can be attached to any bicycle; 25 miles 
an hour easily made on railroad tracks. 
Only successful machine on the market. 
The only one you have a perfect right 
to use. No mud, no hills or dust. 



The Patented Coey 

Bicycle Attachment 



WRITE FOR TERMS TO 



C. A. Coey Sr Co., 



1427 Michigan Ave., CHICAGO, ILL. 




ANYBODY 
CAN USE IT 

Ji lo w outs t boi 
glass cuts or ol tier darn- 
agrtf spots on oil lor Cfl-i" 
Lines ; pirn otl stems, split 
ftr punctures to inner 
l li b 0 s vulcAuirM as 
gwd as new with our 
Yu tea Hirers, 

WO WADI to you 
circulars, and w h a % 
mb ere G&y* 

14 Sliich . In-Tlme” 
Yulcanizcr Co. 
Topeka, Kao., 

U. S. A, 




THE« AUllWB DIR 



We make other types for 

Butt and 
Jump Spark 
Ignition 

— ALSO 

COILS 

of ill kinds .Wrtte 
for prices and 
full luformatiOD. 



-VIM” 

Butt Spark Magneto 



THE TRITT ELECTRIC CO., 



Union City - - Indlaru 





it 11 s a ieDastian, It s a uood Lathe 



BUILT UPON HONOR— ACCURACY, EFFICIENCY, MODERATE PRICES. 
Foot and Power Lathes, all sizes* 5^ tor Catalogue. 



Sebastian Lathe Company, W Culvert su Cincinnati, 0. 



FOOT and POWER 

AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES:::: 




$ftent>R unit rug World’s Record 

MOTORCYCLES . . . 



SHEPARD LATHE CO* 

Alai W# 2d Cincinnati, OHio 



2% and 5h. p. Many new features and improvements. 
Airship motors side cam* motorcycle parts and ficcesooiko. 
S£1 STJlWFA f FOB CATALOG. 

€, H. CURTISS MFC# CO. 

Pultaney Street, Hammondaport t W# Y# 





LATHES 



9 to 13 Inch S wing 

List price, I6JLC0 und 
intf to tsiie, When readv 
semi for I*uthu C^^i^uuu me 



W, F, & J oil n IfjifKltis Co* 

1[KJ Ituby St., : i Jtcwkford.il 1, 




Manufacturing Co, 

2£LrIhm^Ah>.' OftANtiK, S. J. 

141 frlon K^onrf, VUW *OKIL 
104 Wahuh A**., CHKAtiO 
H& t-kr ken well Rc*d, Ui.UM)*, C*C. 



O'&wtfB*, 



High-grade MARINE and 
AUTOMOBILE ENGINES 

2 to 30 H. P. 2 and 4-cycle, 
latest inn p ro Yemen is ; best ma- 
terial; lowest prices. Also sell 
eastings, with drawings. 

State your want. 

HOULE MOTOR WORKS, 
580 East St,* Holyoke, Mast. 




EiMriitientaL Dynamo 
or Motor (i^nerafur, 

Bpeed* 1*0U0 revolution*. 
Generates both direct and 
slier Hsu 1 1 ij_r current at the 
SUlnO Hirin’. 

lie void direct current Or 
TSvoIeh »lte mating* 

Wi 1 1 Ugh I one KKlF, Sums 
or three fHLP* tamps* nnt\ 
will develop 14 E.F, uh a 
motor, Pem erB 15 voita 
site rnatkig cu rr ent on the 
Ooltectjor rings. 

Make* gm excellent ma- 
chine for central office 
telephone Keztc raiora* 
Ear'll machine has a trans- 
former in the bane, which 
Cttn he wound lor miy 
ToJtaice. 

PICI4X au.ML SentC.OD, 
*nrwhtr* in lfci<? U.*$, apgn 
rweipi «r cvh iq c^ver eio 

tiilUPfctiH taAk \ray.\ r 

F, D r PEARNE CO, 

Sal Uanij^nU. tlilri^, Ell. 



SHADE A minrEftHNCE.-Two Irish telephone 

linesmen wero returning from a day's pole-setting:, 
hint in crossing a bo# one of tlieu i fell into a mud- 
Jn>Je. 

Hiss nifito rna to a near-by farmhouse and asked 
for a spade 

l+ What do you want St for? ’ asked the farmer. 
"Shnre ^13 ke la stuck in the bog, and I want 
to dig him out / 1 

“How far En Lh hr sunk?” 

"Oh, up to his ankles / 1 

"BvgatiR, then he can aslly walk out, 11 replied 
the farmer. 

‘lio^orni, but he can't/ 1 retorted Pat; “he 1 a in thfc 
wrong end up. 1 '— London Elec. Mag. 



•‘SUCCESS’* AUTOMOBILE, $250.00 






Frattiie&Ji Durable* Safe, 



Unlit dU a. bupRy 
principle—* LICrllT, STRONG, STEEUlliEb 
AUTO-SlO'dl.E KLT,N ! \E(I|jT. 1 u Traitr-J by in 
*Ei[;inrti- wilh e til ji^n' f>i peri^n -hi iji 
AvtonioUila rowtruetioiK k COOD DILL 
CLI3HHRR— Ifl-ktis ft iM per cent kTilJa. 

Si] ■!? i;d from i to 25 in il ex gi«r hesq r. Write 

far dtM^riptm litsraLuie^ taraiij, etc. 

*mcssr AUioiofimi am co. 



S32 Detlallvlirv Awanue, 



ST. LOUIS* M , 




AUTOMOBILES $100 AND UP 



Wo win mall our 7 urge Illustrated Bargain sheet of new and slightly used Automobiles on 
receipt of your tmiE.e bad addrees. This thuH shows occur Ate pbototfrapolc views ol nior* 
than 50 AutumahilHu offered as luw as in*). Write plainly to 

H. GRAHAM CYCLE CO. v Inc. 

Establish^ 14 years. 6 QI- 603 - 6 O 5 Madison Street, CHICAGO, ILL 



rJc-Uh^ mention Popular Mechanise when writing to ndverttaera 




rnrr 600 page 
rtlLL CATALOG 



fly Not Buy at Wholesale Prices ? 

Over 20,000 labor saving, mon^y saving articles for 
the shop, home or farm , fully til ust rated* described and 
priced In our ncfr 600 page caialng, No. 90. Also 
a Larger varied \ of mechanics' timid of all Kind si at 
lower prices than heretofore shown In any catalog 
ever published* 

No mechanic should be without this valuable hook. 
If y™ have not received our catalog* write us to-day 
audit will be scut you free of charge, 

Send for our new premium list , containing lOOusefiil 
and vn ! Liable articles given away free, lilost wonderful 
oiler ever made. Send lor It tu^-day* 

Freight Rates are lower from 
New York than elsewhere 
BUY IN NEW YORK 



White, Van Glahn & Co. 

Dealers in Reliable Merchandise 
Since is is 

30 Chatham Square NEW Y C ! K K C I 1 « 



OLDEST MAIL ORDER 
HOUSE IN AMERICA 



WUNDEHrUL 




Mr. Edison says; 



EDISON 

Phonograph 

Offer 

n yo\ i love nmsie and 
entertainment, if 
you want to cheer 
your home, be sure to read 
every word ol tills 
great offer. 



<( I want to see a phonograph 
in every American home / 7 



fcfFTe Is TOUT ojiT>nrtnnSty— while this otter Instate very reliable, 
responsible p^rwu. eau get a gun ulue Edison pnonugrapii oifixt 
from us to yuur home 



ON FREE TRIAL 



moulded records, an J inheu you. are not 
return at our accept! 



giM 



No deposit; no Rtiarantee, Fluy the beautiful Edition _ 

[lad to the tomtit, 
lie pay for ouult at 



lowest CHSh price nil easy payments: 




A Month 



(or umtrc* according In price 
of outfit*} Fay uh uolliiog 
Until after trial at your home. 



Send for 1 our trait Edison Catalog— IT’S free 



&DIUTTJS BASSQK* Mfcir.* 149 HirtugiU ivt, Deyt, m K, CBSC1GD 
Edlaen Phonograph DLurlbutara, 

Free Monthly Supplement List of Ltteat EdJaon Records 




THE NO. 41 BENCH; ALSO MADE WITHOUT CABINET 
Write for Catalog mnd Prices 



GRAND RAPIDS HAND 
- — SCREW CO. — 

146 South Ionia Street 
Grand Rapids - - Michigan 

I_arpsE HanuLdClurera at Manual Tnlnifll and 
Benches Id the World. 








■ 1 


jE'i 


■ 7" a 7 l 1 

. 'j 
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CURE YOURSELF BY 

ELECTRICITY 



ew Book — Illustrated from Life 

Sent FREE to All Who Write 

TMh splendid book is complied from the best 
authorities fn th * world. It explains bow elec- 
tric! tF> Nature s tf r cates t remedy for Human Ills, 
the wonderfully mysterious "Life Force, 1 ' as sup- 
plied toy Inexpensive batteries cures fikeumatism, 
j Dyspepsia, Insomnia, Liver and Kidney Trouble and 
all nerve affections and diseases due to poor circu- 
lation. Explains bow to enjoy the famous electric 
baths and beauty and health massage at Homo at 
little cost. 



Tin DAYS FREE 
TRIAL 



n ftninv- llfllifrj. 



Etrry Kuiiif slvniht 



impress Prepaid 

Our froe- boot also UstB the latest Improved butteries 
fpricEfi il.Bfi to ItflLWh^hleh we beucI p^piihl and allow 10 
tfiijw ftco trial- Write tPUny for our fr*o Uovk. 

DETROIT MEDICAL BITTER! CD, 6 B 2 Mijiillt Bldg-.Dilrait, Mich. 



Fleate mention ropular Merhanlci when writ lug to advertisers 






6 WONDERS IN 1 



l Do you “want to clean bottl&L 
tumbler* tmiL lamp chimneys 
autcunatlcaliy 7 

II Do yon want a perfectly noliee- 
leaa mill effective oocjIIei^; Im 
In t lie kitchen to make Ita* 
UotHftflQU bearable? 

HI flo you want a magic epR j 
beater which will beac cke* 
Whip jtEUEii or h j kid cl ire. si - 
in§£ Hy Jts^lf while you attend 
to atusr things? 

IV Do yoa Want & self-migratijia 
emery wheel on which to 
Bh&rpeii acid clean your 
knives, scissor* md edged 
tools ? 

V Do you want a iplencllct cot’ 

ton wheel revolving 

fast that you c u make 
your sllverwam anO eutirry 
as it never shone be- 
fore? 

VI Do yon want a powerful ] Stele 
motor for 20 usefu i e qU a abu u t 
the home, to run sewing uia- 
CJUD?* meat chopper, tmall 
djnuno, coaling rani etc/ 1 

It into rafted in any of these remarkable claims you want 
OUr ** Lit t Ih ll'oD(l«r h WATBK MuTOK which win attach 
to your w*Ept fiiiiect.* aanooih or tlireadert* in a jiffy, A line 
from you brings our attramire FREE descriptive ixKiklet leli- 
l ng as I a bout It. Boo T be deee I ved by cheap, worthless im J i tatiuiw . 

WARNER MOTOR GO. 

DEPT. 14 

FLATIRON BLDG., N. Y. CITY 

MFRS. OF WATER MOTORS 1-16 TO 10 H.P. 
WATER FANS & ACCESSORIES 




“'flint Ih# frtUMl -lb*l h a nl( M 




DYNAMO CASTINGS 

Irtt of Material cr finished P*ti for the 

FRANKLIN MODEL DYNAMO 

VRKE f3, ISO A Nit CP 

Will light six So, p. lamps 

Write fat llluBtratnd booklet 6 

PARSEU db WEED, 

129-131 WWt 3 1st Slrtdt, - MW YORK CITY 



Gas and Gasoline Engine and 
Motor Castings 1 to 1 6 H. P. 

Am to, Marla a and Stationary* Booklet on Request 
We sell blue print drawJnji of elfber 2 or I cycle type, 

THE GEBHARDT MOTOR CO. 

2930 HancocK St., Phils,, Pa. 



1 J H.P.BikeMotor, $ 7.50 

castings with drawings * 

We nTfto have n. P. eel 01 
castings Send sump for cata- 
logue and full particulars. 



EUREkA Mf ti, & SUPPLY CO., 

ST.PAUL, - - - MINN- 



CEMENT BLOCK MACHINE 

ICapaelty 150 blocks a day, 2 Mco 

CEMENT BRICK MACHINE 

|Ci|tuii; 12 M per day, Out Man; 3 U a time. 

1 1 . .j i _ . i.r Oruaiu ..' m ! .1 

it AIN tii,k niACHINB— (Rapacity 3,000 per day. 
eNCe tosT >iAOfliNE— Makes posU 16c each, 
.o I. Ds» for si !*»k -cap and Sill Columns, Floor Til e, e to, 

i, 0. MACKAY k CO., 84 Washington St., CHICAGO, ILL. 



- * i. <i r - s* ■ 




3 l 4 and f? 3 * H* P. lii^olinr En 
giflCv ill COmplcTc ready to fkiH 
u ole L he si mpUc ity 



Cincinnati 
Engine Works 

1 y Elm Si, 

Cindnnaii, O, 




F POWER 0 LATHES *&\l? 

Circular B shows our new Screw Cut 
ting Foot Power Lathes, 
Carrod-Jamdson Lathes are guaran- 
teed accurate and light rur, niog^ 
Workmanship and material 
of high quality. 

Our EilUihYr Will be [□m.Le-d to- ouay nij-iftha. 

Ell III 3 WO ETUll you OD #1 

Cured * Ji nelson Machine Tool Co. 
Batavia, Ohio 



the hammer gave Otm-A hammer mami- 
fiietuier writes; Not long ago an old gentleman 
brought. a nail bammer to the o flic*. Said be was 
a carpenter, had just broken a piece from the fuce 
of his hammer, and asked If It wa$ not defective. 
W* knew by the shape that It was very ohi, whinh 
was Tariffed by his adtnlfiSiion that he had used the 
hammer continually for i hilly years. We gave him 
a new one. Not because the old hammer had not 
done if s work well, but for the old gentleman^ 
“cheek/* which wa& certainly “well hardened. aT 



STEEL SQU ARES.— SI Las Howes, a blacksmith of 
South Shafts bury, Vermont, invented and patented 
the ateei square^ which are now commonly used by 
carpenters. The Jim ohok he made In IMIS, and 
they were fashioned by welding together at right 
angles pieces of worn-out saws on which he marked 
off the Inches. They sold readily at aud 16.01) 

each, notwithstanding it was Just after the War of 
1812, when money was scarce. Howes became a 
millionaire from bis s^al^a of this simple device and 
did a great deal of good with hlg wealth. Squares 
are still made on the &pot where the tirsl one was 
made more than ninety years ago. 



A new letter seal used in Japan and which rem- 
not be steamed loose, a& in the case of the wax 
seal. Is a ^4 -In* metal disk with the sender's initial** 
on the fnce. At the opposite side of the disk are 
six sharp prongn which are run through both letter 
ntid envelope, pressed down aud secured by meanh* 
of a small sealing machine. 








B. r. BARNES' 

ELEVEN-INCH SCREW 
CUTTING LATHE 

For foot or i>ower rb wanted r Hm 
power croati ftwd aud compound 
ri'SE, A strictly hit;h-j:ra.du mod- 
toy]. We r]mj build allaph 
Descriptive circular# ot 

upon reuuL'jfC. 

t, F. BARNES GO.. RmAforJ. III. 




los Otwn fYe^er, l-il 
| 3 «fiad for cfi-tcUiigi-kC, 

GILSON MFG'CO. 
IPbrt Wasbiflut&n^ii 



GOETS LIKE SIXTY 
SELLS LIKE SIXTY 
SELLS FOR SIXTY 

GASOLINE 
ENGINES 



fur Pump 
OrfitruSei 






Fairbanks Cias bngines 

use manufactured, natural or producer gas, gasoline, alco- 
hol, or distillate as fuel; there are six distinct types 
ranging from I to loo H. P*, including stationary, portable 
and marine, of both two and fourcycle. We send experts to 
make direct connections of these engines to pumps, com- 
pressors, generators, hoists, etc. We are also headquarters 
for Scales, Trucks, Transmission, Valves. Railroad, Factory 
and Mill Supplies, MachineTools,etc, Write us for catalog. 

THE FAIRBANKS COMPANY, NEW YORK 



ALBANY, 

BOSTON, 

NEW ORLEANS, 
SYRACUSE, 



PARIS, 

BALTIMORE, 

Buffalo, 

PHILADELPHIA, 



LONDON, 
HAMBURG, 
BANGOR, ME., 



HARTFORD, 

PfTTSBURQ, 

GLASGOW. 



The Ideal Lawnmower Grinder 

&harpcna a ny Lawn- 
mowi-t accurately Jn ie 
to )& minute*, makes 
the b l mica aoaoluiely 
true, kIvc* them a per- 
fect clearance, docs the 
wo rk o ul ekef r and cheap- 
er than It can be done 
by hand. Nothing" like 
It on the market. Made 
for both hand and pow- 
er use. 

Write for fail descrip- 
tion and pricey 
TODAY* 



THE ROOT BROS. CO, * Plymouth, Ohio 




AIR-COOLED MOTOR MADE 



5 HORSE POWER 

Bore GxG inches,. 

Plenty of cooling sur- 
face- No engine ever 
constructed with so faw 
working parts. You cm 
hold your band on the 
flange** After if has been 

working all diy- 
Vritfl for AjtcocY* 

Gasoline tank In base 
or outside. 

Air-Cooled Motor Co,, • 1 arising, Mich. 



Model Steam Turbine 




We offer the first successful steam turbine for 
students and amateurs on exact lines and principles of 
larue engines. Will develop as Kkh as i4 l b P* Runs 
ai great speed and will drive small dynamos* small 
machinery. fans, etc. 

We sell complete sets of castings and parts, easily 
finish rd a aid as se m bl ed b y a n y one b y rn ea n s of c om t>i et e 
working drawings and instructions with every set, Work 
can be done on small foot lathe. 

Price per set, including iron curings, brass i mts or 
buckets* phosphor broiuc hearings* and blue prints, only 
hve dollars, IPiMt©* Weight about 20 lbs; stands about 
7 indies high* CatAloifue Free, 

Eastern Machine Co. 

-= Nashua, N. H. = 





HAVE YOU USED AN “ID” EMERY HOLDER? 

If not, why not? Get It now 
and nave TIME, PAPER, and 
PATIENCE. The + T D'* paper- 
holder will bold either emery 
cloth or sand -paper, and should 
be used In all cases where a ffood 
finish or polish is desired. When 
the cloth wears out, It can Ijg 
very easily and quickly replaced. 
(See Cui.) By is sms* an + 'l D'\ 
corners and grooves can be 

reached that are Invariably skipped ovnr with ihs ordinary 1 'block of wood." Its uses are not confined to a shop 
only, but will be found very handy around the HOME or FARM for making general repairs. In the kitchen it 
will remove rust and soot and can be used as a knife sharpener. Has a thousand other uses too numerous to 

mention. Sample by prepaid mail, 14 Cents, Better order today, Snap for Canvassers- 

THE I D MANUFACTURING CO., Box 300, Tonica, La Salle Co-, 111. 




Please m cut Inn Popular Medmalcn when writing to advertiser* 



YOUR INTERESTS AND OURS ARE IDENTICAL 




You Wont Practical 

WELL DRILLING MACHINERY 

to ttovelopo that 

Mineral, Oil or Water 

proposition’ wo have It. Guarantee 
It to work sa tisfa c toriiy* 

Toll hr ahmil the- formations, depth, fllamptrr hnlfg; tfIH hcmJ 

printed m alter and cm save you money. 

THE AMERICAN WELL WORKS. 

AURORA, ILL., U. S. A* 
CHICAGO* ILL. DALLAS, TEXAS 




110 M 1 RIBE MOTOR. 

1H H. Weight, 58 lbs. 

Price i #35.50 Engine Only. 

3 II. F. Kngina Only 
Price, #4 7.50 

TTiis Trjnfi? ptyorl points of m*rit thin any 

KnpiPf hut. ray'tL. I'^-Wrir Tiai-tS IF J I-nai 
tom plicated: rupn wjlh ih*eEutfllr ni> vibra- 
tion, Js *aJ cunlioMbiflne l*v*r_ 

Our flUhraptt* fiar tvvi> imlH, is aiJ'lLmuL 
Bvidfmee of Merit, 

Our line of JomW fLtntitffiary Eajrlnti la 
«qu*IEy >f fOfld. “SOS K HILTTKIi," aqd 4 
ciprnlBr either can hid lor liie utkinif, 
Id^Ut lUtlni rear w mli plaialj, 



CHAS. P, CROUCH A CO., 

472-488 CARROLL AVt., 
CHICAGO, U. 5, 



A. 




CASTINGS FOR 5 H. P. 
GASOLINE ENGINES 



PET HE, complete set of 
Can t fc n gft* Including all 
pane in rough -with blue 
prims— 



Send for Booklet on Stationary * Marine and Bicycle 
Motors f A iso Cast Ings tor same . 

L W. GILLESPIE & COMPANY, - Marion. Ind. 




RESn FOR CiTilOGTE F. B. 



THE MIET2 <fc WEISS 

01 L-GflS ENGINES 

Stationary. 1^4 to 60 H, P. 
Marine, m to 100 H. P, 

GENERATOR SETS, PUMPS, 
HOISTS* Etc. 

A IIIET7 11U-13S MOTT ST. 
ill Vfl I L 1 Li NEW YORK. 



Start a Mirror Factory 

There le ea^v work and big profits in this trade for 
PflOme on*.' in every town. The price of a new mirror, lBx 
m* at most anv store in #2.0® to #5.00. You can wilver 
a glane of thin Rizefor^U centu. A mornail^ thought 
will show you the Irnmcme profits. 

The expense of going into this buRinesR Is but a trifle 
a^ yon have no machinery or tools io buy. The neces- 
sary chemicals maybe obtained at any drug a tore and 
you ctm do the work right at home in your own kitchen. 

We ha^e h-csIeI our reno vmed processes for years, hun- 
dreds of them, furfi.uO totSDU, and they are worth the 
money. 

Special urira now 50 atiitfl (lw a ftbort time only] 
If you win return thin advertisement with your order* 

We also tell you, Free nC Charge* bow to Erabons T 
Grind* Foil, Gold Leaf, Front* Chip and make Imitation 
Stained Glass. How to Transfer Photos tm Glaus. How 
io ilore HolCft in Glass and Cut Skylights, All the above 
and more for the small sum ui 50 vents* Money back 
if you are not pi cued* 

0. L. PATTERSON i CO. IW. I. CHICAQO. ILL. 



KEROSENE OIL ENGINES 

FIARINE* STATIONARY* PORTABLE. 

No Tlanger* Max I mum Power, Lightest Weight, Simple, 
itellmble h Kcunmnkal No Balterlei, S^lMpltbia hr com- 
press Lon, Fully Gsirtraatfed. VYrltn lor L'alalogua P, M* 

International Power Vehicle Company 

25,1 Broadway. NEW VORK. 





Make Your Own Light 

Till* Fai it hanks- M (ii i^K Electric Light outfit glveB plenty of good light 

at a moderate cohi. 

Gas, Gasoline or Kerosene Engines for all purposes. from 2 h. p + up. 

Cut out complete advertisement ami send to 

Fairbanks, Morse (St Co. 

Moriro^r SfT«4 H Chicago* 111. 

Please F?cnd his- illustrated Catalog He No* C 41SI Gasoline Engines 

1 Tn a. > a , w . ^ ii,.iTT* + .r Ji - j ^ ■ I q m u . . . . - . . . , , . . . . ± . , . , . . , . . , B 
h ame . . . . , T . . . . . b«.i..+*-4-+ + -N ■ , ■ > . . .. .... v . * . » . . . m . . . . . . . 

Street Ko r ri - -I -i T + - I- S fe 9 ■ i-l 4- + f ■ I I I ■ I 4 + 14 I ■ i 1 ■ r R I ■- I i I ■ 4 i i ■ I i i r i ■ ■ n i ■ h III Ibbb -I a. a a fli 
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Bought in 1895—Been Running Constantly 

Tbe Naugatuck News* Naugatuck, Conn.,. writing for supplies, incident- 
ally remarks: "The engine has been a fine one , In fact the best in- 
vestment we ever made.” Surely a splendid tribute topaytoapiece 
Of machinery. * ‘Otto 1 * design, “Otto” materials and “Otto* ’ 
workmanship combine to make “Otto” e * ce U erice ‘ “Otto” 
engines can never be "cheap,' yet are always the CHEAPEST 

OTTO GA5 ENGINE WORKS, Phila. Pa. 



STANDARD DF THE WORLD 



SEND FOR IT 

• • 

My Revised Mst of Machinery 
and Contractors’ Equipment 

IS NOW HEADY, AND COVERS 
TWELVE PRINTED PACES WITH LO- 
CATION AND PRICE*. I WILL *E 
VERY PLEASED TO SEND A COPY 
TO YOU If YOU WILL LET ME HAVE 
YOUR ADDRESS, 



Willis Shaw, Machinery 

171 La Salle St, CHICAGO, ILL. 




SMALL MOTORS 



200 1-8 H.P., HO Volt, GO Cjcle A| A cn 

WastlnghouM, 

90 1-8 H.P., 110 Volt Witting- 

liAiiOA New, Dirwt Current* Shunt 
ElQIlllf Wound Motors .each, * * * , » 

fiend for oar monthly bargain sheet on electrical supplies 
motors, dynamos, etc. URGES! STOCK IK AM ERICA. 

GUARANTEE ELEC. CO ■*CMIcIoO, C |L?’* 




Hercules Portable Crake Hoist 




Large an d 3 mill oonctmi fin A 
it an ideal machine* filling their 
want exactly. 

WHAT IT DOES 

W^ith the labor of 
only one man it pick# 
up* t ran a ports and deliv- 
ers heavy and cumber- 
soin material to any 
part of the shop accessible 
by pathway, and tends 
lathe planer and such like. 

No time 10 lost in 
getting ready, no other 
work delayed, no labor 
standing idle waiting — 
keep# them moving, AK 
ready* easily put 



PEtehtod Dot. t*p 1 MM, 



ways 

aside* and doe# not wear the floor#. 

Cost trifling compared with traveling Crane- 
and-Trolley: maintenance nominal, dispenses with 
two or three laborers. 

Concisely, it i# the odd tool that is Called on to 
do a multitude of work* almost indispensable. 

It is built in a strong* substantial manner* of best 
materials t steel shape# form the frame* 

Sizes range from 1*000 to f^OQO Iba, capacity. 



PrfANUr ACTLrn CD I 0 LUV FOR 

William S. Nicholls, 

252 Broadway NEW YORK CITY 




Accurate WorR 

on Foot Power Lathes 

tl considered neat to Impossible by many Food mechanics- but 
such opinion la b^sed on experience wiih cheaply built machines, 
and Ehe amateurish reputation of foot power lathes. 

IN DESIGNING AND BUILDING 

STAR p £^VTr LATHES 

ruts have been avoided and '‘Star ' 1 Lathee arc unsurpassed in 
these e agential points* high quality of material* workmanship 
and of results. * L 3 tar" Laihcn arc shipped gn approval, if tlxey Iid.il 



THE 5ENECA FALLS MFQ. CO 



L Caglqe Lattie*, Bsacli Lathes, Fo*| P«wci Lelists, 
Speei lithe*, Wood Xiu-nlfl, Lelbri. 



102 Water St. 



Seneca Falls, N. Y„ U. S, A ’ 







EVERY SMOKER WANTS ONE 



Ftl. 

'Oft, 



All 

mfriii E f* 
m+nlw 

ho 

vi[TOf- 

priifre- 

fuld, 



"'SJSfSar nosiTiD by Aim “‘JRHfflS" 

will not Isnrfte unless exposed to the air, Absolutely safe. Alwaj-g dependable. Con- 
veniently carried In the vest pocket. With ordinary care le practically indestructl- 

to the. Handsome Nickel Plated Lighter, 50 cents; Gun Metal, Sterling Silver, 

^lS.TiO. Sjiecta] quotations on solid Gold and Gold Plated Cases. .Sent postpaid on 
receipt, of stamps or money order, The public mid trade lire caution rd agaLnat 
3l. |iu r aliasing 1 cigar lJgh t era of a simitar nature* ImiHuliA M,rt* now pending# 

r A rtinfT Cac I icrktM* ■* l ' FaEld n * w - a (ii ■*■«** Cannot pet onCi 

K. 4 \/A|l Jvll rtCUHJJ Utla LI IlLvl an Iho Hunm. Atitai|>i. aJjiJ ItuMini detiW which when, ip|i]i «4 

|k\j/ thf Ww Ifcmrtlliitt'lj. Itaol [Italy uf«. l&lnB m-n ulitli which wb will gmrfcitt* u ntatuHal and at r«I msrit. It 

AEkithinf of ltd kind. Arif rcpgtabLa duller nr wrlt^ w for parttablu*. 

-■ 5 ^ Bai Wfa U^lfw ftO^r ymilt L ft I CTFIWR F 1 P U fir HomhIi RJpw Yrirlt 

P^fci AC ENTS WANTED. U-LlO I Cl (111 Clllll ft IfUl 190-196 W. Broadway, He * TOrJt 



Shave Yourself 




Nq Stropping- — IMo Honing 

Solid German Silver Head, Handle Heavy Nickel Plated, 
1 £ KLAPFS 

6 to h 2Q shaves Irani each blade, 
cite ca*f, P Lilly {.Guaranteed. 



Complete set in. Leather 

Price Si .oi>, Postpaid, 



EMMELMANN BROS. MEG. CO., 

Indianapolis, Ind» t * * U. S* A. 



WOOD AH AW EXPLOSIVE* — It would seem 
rather absurd to clans wood aa an explosive, yet 
gasoline is com man Jy spoken of in that way mid It, 
atrlctly apeaklagp Ss no more explosive than is wood, 
gays the Woodworker. Gasoline cannot explode till 
It i» gasified, or vaporised, nnd mixed with n certain 
proportion of iilr, and wood, treated in the same 
way, is Just ns explosive; it takes more beat to 
gasify it, that's nil. 

The writer hns n very vivid (lurid would perhaps 
be better) recollection of> in the early days of his 
apprenticeship at wood work, lining a large box stove 
half fall of turning shavings* this on top of a bed 
of live coals. After a time, flR the Ore didn t Rcem 
to be having the desired effect, he stooped in front 
of the stove to readjust the draft Just m the thing 
got ready to do business. The pipe wag disjointed. 



the covers sought the celling and the door* dying 
open, vomited forth a volume of flame which com- 
pletely enveloped him, the burning cinders firing hla 
clothes in a dosen places, while n goodly handful 
went down hte back, under the clothing, "Later In 
life another stove, landed the same, robbed him of 
certain hirsute adornments which had cost years of 
careful nurture* 

A man, burning shop refuse out of door?, emptied 
on the fire a basket of shavings mixed with a lot 
of dust from a sunder* nml was Immediately com- 
pletely enveloped hi the flame from the dust* which 
horned as freely as lira podium, 

Yoflp wood Is explosive. 



FATBarr OFFICE profitable,—' T he annual 

report of the commissioner of patents for the year 
ending December 31 P 1&0JL hu h been Issued. It 
nbows receipts of 1 1,806, 7S& 14 and expend it urea 
of 11,173,1133,22 leaving a balance of $327424.92, 
whb li added to the surplus patent fuml now in the 
United States treasury, makes over $6,01)0,000 which 
inventors have pa hi to the government in excess 
nf expense^ The patent office is one of the few 
bureaus of the government which more Hum pays 
Its operating expenses. Owing to the Increase in 
the' mini her of applications for patents some of the 
dhLsiujis of the ofllu*±- arc several months In arrears 



arc 
ntTd mr 



with" thefr work nifn more examiners: are needed, 
but congress Is always niggardly in Its treatment 
nf this mosd Important branch of the government 
service. 



Interasllng 
and 

IvtitrnoHva 

Shows all the newest high grade Electric 
Supplies and XovelHns at lowest ■ price* in the 

worl(L H. b£W£Y ELECTRIC C0 + , Milwaukee, Wli. 






Restorer 



Is Your Sight F; 



All refractive errors, muscular trouble and clironlc 
diseases ol tlie Eye successfully treated by scientific 
MASSAGE. 

"I am In my sevenly-iilDUi year, and Have the Sight Restorer and 
yourselves to Hunk lor renewed eye -sight.** ( Testimonial ITT) 

V1 | wish I could Impress every one all tided » they would give 
the Restorer a trial/' (Teitlmonitri*#) 

English* German or Spanish pamphlet mailed free. Address 
THE IDEAL COMPANY, 23D Broadway, New York. ^ li 



i 



Iflcaso mention Popular Mechanic# when writing to advertisers 
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THE PRESS! 



Cyclopedia of 
Modern Shop Practice 



Tina editiom (copyright May, 
now being! delivered us by 
the printer^ consist $ of four vol- 
umes tound m half red morocco 
treating on all topics or interest and 
value to all persons engaged in or 
interested m shop work. 



few- 






“TLV*-” 



A COMPLETE SE.T 

FREE FOR INSPECTION 



The handles each subject in a thorough* practical* and simple manner, free from difficult mathematics 
It ii edited -with the view of assisting the quick understanding of the reader* each volume containing a com* 
plcte set of test questions enabling the reader to refresh KiU mind on the several topics# Each volume con- 
tains a number of formulas, and tables of great value. The work is profusely illustrated, printed on good 
paper, standard size type. With the first installment of books now being delivered us, we propose to intro- 
duce the complete work at a price regard leas of its real worth* 



The Regular Price of These Four Volumes Is $24.00 Per Set. 
Our Special Price Now and Until July First is $10.00. 



This valuable work is made up from the representative instruction papers issued by the American 
School of Correspondence and we arc willing to place it in the hands of those interested, who order at once* 
at less than half price for the purpose of acquainting them with the value of our instruction. We are ready 
to fill your order promptly and want you to sec what great value we are offering. The four Volumes con tain 
nearly 3000 pages, size of each page 8 1 ' X 10", fully indexed, for quick reference. 



OUR INTRODUCTORY PLAN 



Wt will send you the complete set of books, ex press prepaid, subject to five days examination and 
approval, 

FREE 



Send us Si -00 down mnd $1*00 for nine months thereafter* If you wish to pay cask* then remit $9.00, 
allowing yourself a cash discount of $1.00. 

If the books are not satisfactory notify us and we will send for them. 



COUPOX-CUT OUT AND MAIL TO-DAY* 

American School of Correspondence, Chicago, III. 

Flea^e send me FREE on Are days approval, 

! express prepaid) oiie ib 0yela|>edl& of Modern Shop 
’raotloe 1 ' i Regular Price £24.00). If satisfactory, l 



agree to nay *1.00 ami $Lcn> per month for nine 
months ; otherwise I will notify you to send for the 



books* Cush with order, J3> + 00. Money refunded if 
net satisfactory. 



¥■■■1-1 h 
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LONGEST UNDERGROUND TELE= 

PHONE LINE IN THE WORLD 



The longest underground telephone line In 
the world lias recently been completed, and 
extends from New York City to New Haven, 
Conn,, a distance of over 70 miles. If this 
system proves to be a success, its extension 
to other cities may be expected very soon. 

The time may come when telephone poles 




Fra, 1 -Sujaiib lltfinj <jr Cnwinro Siiobt Bbeeoeh, 



in cities will be a curiosity, as the advan- 
tages of underground wires seem to more 
than compensate for the additional expense. 
The objectionable appearance of a confused 
network of overhead wires ought to be suffi- 
cient to condemn that system for cities, and 
the liability to open circuits in case of high 
winds, or accumulations of sleet on the 
wires, makes it unreliable for ail places. An- 
other objection is the danger occasioned 
when a telephone wire becomes crossed with 
a high-voltage wire, This frequently occurs 
in the overhead system, but when the two 
wires are in separate ducts a cross is almost 
imposed ble. 

The underground line mentioned has wires 
laid in ducts, which are of several different 
types, preference being given to one or the 
other according to the physical condition of 
the country, the obstacles met with, and the 
probability of future excavating or blasting 
in the locality, Most of the conduit work 
was formed of vitrified tile sections, but 
where heavy rock cuts were encountered ere- 
osoted wood ducts were used, as these offer 




less possibility of shattering where future 
blasting might cause trouble. 

Where water was encountered the wires 
were cither run through submarine cables, 
or laid in tile conduits, encased in concrete. 
The standard bridge crossing, shown in Fig. 
], was the method employed for crossing all 
the short bridges. A number of 3-In. pipes 
were covered with concrete atid reinforced 
with steel rails as shown, and the wires were 
then drawn through the pipes. The stand- 
ard street construction is shown in Fig. 2. 
which is a section through a manhole. This 
shows the ideal location of the underground 
service, and was used in all the city streets, 
except where obstacles which made this 
form of construction impossible w’ere en- 
countered. 

» - ♦ 4 

SAFETY HATCHWAY PLANKS 



One might as well fall out of the sixth 
story of a city skyscraper as down the open 
hatchway of a modern ocean steamer; the 
result in either case is usually fatal. An 
English naval constructor has devised a 




Sew Safoy Cover 

hatchway cover which, being in small sec- 
tions like planks, can be put in place by two 
men and does not involve the use of a der- 
rick as in the case of a solid, one-piece cover. 

♦ • » 

PROFIT IN RAISING SUNKEN LOGS 



Raising sunken logs is a npw industry 
being exploited at. lieaumont, Texas, A 
barge 80 ft. long and 20 ft. wide, equipped 
with hoisting engine, derrick ami swinging 
boom, fs used for raising the logs, and three 
other barges are provided for receiving 
them. Those receiving barges have timbers 
bolted to the deck crosswise so that they 
receive the logs lengthwise. 

The lumber from the logs will be very 
valuable and the question of whether the 
ownership vests in the company recovering 
them has been raised. 





then require at large number of batteries to 
give a sufficiently high voltage. 

The directions for setting up a gravity 
battery are as follows: Use about 3y 2 lbs. 

of blue stone or enough to cover the copper 
element one inch. Pour in water sufficient 
to cover the zinc one-half Inch* Short-cir- 
cuit for three hours and the battery is ready 
for use, If desired for use immediately do 
not short-circuit, but add 5 or 6 oz, of zinc 
sulphate. 

Keep the dividing line between the blue 




Setting tip a Gravity flattery 



and white liquids about one-half inch below 
the bottom of the zinc* If too low syphon 
off some of the white liquid and add the 
same amount of water, hut do not agitate or 
mix the two solutions. This type of bat- 
tery will give about ,!) of a volt and should 
he used on a circuit of about 100 milli- 
ampereE. 

♦ » ♦ — — 

CALLERS' APPROACH ALARM 



This alarm rings so that callers approach- 
ing the door may he seen before they ring 
the bell and one can exercise his pleasure 
about admitting them — as in the case of 
agents or beggars: it may not be desirable 
to see them. 

If one has a wooden walk the alarm is 
easy to fix up. Take up about 5 ft. of the 
walk and nail it together so as to make a 
trap door that will work easily, Place a 
small spring under one end to hold it up 
about Si in, (A, Fig. 2). Nail a strip of 
tin along the under side of the trap near 
the spring and fasten another strip on the 
baseboard, so that they will not touch, save 
when a weight is on the trap. Connect up 



an electric bell, putting the hatteries and 
bell anywhere desired, and using rubber- 
covered wire outside the house, and the 
alarm is complete. 




Alarm Rings When Caller Approaches 



fig: 1 

FE 



He, 2 



When any person .approaching the house 
steps on the trap the bell will ring and 
those in the house can see who it is be- 
fore the door bell rings.— Contributed by 
H- S, Jackson, Minneapolis, Minn. 

* * * 

AN OPTICAL TOP 



One of the latest optical delusions, and 
one not easy to explain, is Ben ham's color 
top, Cut out the black and white disc 
shown in the figure, and paste on a piece of 
stiff cardboard. Trim the edges of the card- 
board to match the shape of the disc, and 
make a pin hole In the center. Cut the 
pin in half and push through from the 
under side until the head of the pin touches 
the cardboard. Spin slowly in a strong 
light and some of the lines will appear 
colored. The colors appear different to dif- 
ferent people, and are changed by reversing 
the rotation. 




An Optical Top 



powder can, or a syrup can with a tu 
soldered to It, and Is connected to the J 
pine by a piece of rubber tubing. The h J 
from a small gas stove will furnish stei 
fast enough to run the engine very ft I 
This engine was built by W. Q. Sc huh J 
A. J. Eustice, of Cuba, Wis. ^ 

♦ • ♦ 

SMALL ELECTRICAL HYDROGEN 
GENERATOR 



A small hydrogen generator may be made 
from a fruit jar, A (see sketch ), with two 
tubes, B C, soldered in the top. The plates. 
13, can be made of tin or galvanized Iron, 




and should he separated about % in. by 
small pieces of wood. One of these plates 
is connected to metal top, and the wire from 
the other passes through the tube, B, which 
is filled with melted rosin or wax, to make 
it airtight. This wire connects to one 
side of a battery of two cells, the other wire 
being soldered to the metal top of the jar, 
as shown. The jar is partly filled with a 
very dilute solution of sulphuric acid, about 
£0 parts of water to 1 of acid. 

When the current of electricity passes 
between the plates, E, hydrogen gas Is 
generated, which rises and passes through 
the rubber hose, D, into the receiver, O. 
This is a wide*mouth bottle, which is filled 
with water and inverted over u pan of 
water. F. The gas bubbling up displaces the 
water and fills the bottle. 

If the receiver Is removed when half full 
of gas, the remaining space will be filled 
with air. which will mix with the gas and 
form an explosive mixture. IE a lighted 
match is then held near the mouth of the 
bottle a sharp report will be heard. 

If the bottle is fitted with a cork contain* 
ing two wires nearly touching, and the ap- 
paratus connected with an Induction coil, 
in such a manner that a spark will be 
produced inside the bottle, the explosion 



will blow out the cork or possibly break 
the bottle. Caution should he used to avoid 
being struck by pieces of Hying glass if this 
experiment Is tried, and under no condition 
should a lighted match or spark be brought 
near the end of the rubber hose, D, as the 
preseuce of a little air in the generator will 
make an explosive mixture which would 
probably break the jar. 

♦ « ♦ 

HOW TO MAKE A CHEAP BRACKET 

SAW 



For the frame use %*in. round iron, 
bending it as shown in the diagram and 
filing a knob on each end, at opposite sides 
to each other, on which to hook the blade. 

For the blade an old talking machine 
Kinirtg or a clock spring will do 

nicely. Heat the spring enough to 
take some of the temper out of it, in 
order to drill the holes In the ends, as 




shown, and file in the teeth. Make the 
blade 12 in. long, wfth ten teeth to the inch. 
A and B show how the blade fits on the 
frame. — Contributed by Willard J. Hays, 
Summltville, Ohio. 

- — — — 

WHY GRAVITY BATTERIES FAIL TO 

WORK 



Many amateur electricians and some pro- 
fessionals have had considerable trouble 
with gravity batteries. They follow direc- 
tions carefully and then fail to get good re- 
sults. The usual trouble Is not with the 
battery itself, but with the circuit. A 
gravity battery is suitable only for a cir- 
cuit which is normally closed. It is there- 
fore undesirable for electric bells, Induction 
colls and all other open circuit apparatus. 
The circuit should also have a high resist- 
ance. This makes it impractical for run- 
ning fan motors, as the motor would have 
to be wound with fine wire and it would 





flECHANICS 



HOW TO MAKE A TOY STEAM 

ENGINE 



A toy engine can lie easily made from 
old implements which can be found in 
nearly every house. 

The cylinder, A, Fig, 1, Is an old bicycle 
pump, cut in half. The steam chest, D, is 
pan of the piston tube of the same pump, 
the other parts being used for the bearing, 
R, and the crank bearing, C. The flywheel, 
Q, can 1>e any small sized Iron wheel; either 
an old sewing-machine wheel, pulley wheel, 
or anything available. We used a wheel 
from an old high chair for our engine. If 



Fig 2 



Fig. 3 



E 



Valve Motion Ami Construction of Piston 




the bore in the wheel is too large for the 
shaft it may be bushed with a piece of 
hard wood. The shaft is made nf heavy 
steel wire, the size of the hole in the bear- 
ing, B, 

The base is made of wood, and has two 
wood blocks. H and K, % In, thick, to sup- 
port bearing, B, and valve crank, 8, which 
Is made of tin. The hose, E, connects to 

the boiler, which will bo described later. 

The clips, F F, are soldered to the cylinder. 



and nailed to the base, and the bearing, B, 
Is fastened by staples. 

The valve motion is shown in Figs. 2 and 
3. In Fig. 2 the steam is entering the cylin- 
der, and In Fig. 3 the valve, B, has closed 
the steam inlet, and opened the exhaust, 
thus allowing the steam in the cylinder to 
escape, 

The piston is made of a stove bolt, E, Fig, 
2, with iwo washers, F F, ami a cylindrical 
piece of hard wood, G-. This is wound with 
soft string, as shown in Fig. 3. and sat- 
urated with thick oil. A slot, is cut. in the 
end of the bolt, E, to receive the connecting 
rod, H. The valve, B, Is made of an old 
bicycle spoke, C, with the nut cut In half 
and hied down us shown, the apace between 
the two halves being filled with string, and 
oiled. 

The valve crank, S, Fig. 1, is cut out of 
tin, or galvanized iron, and is moved by a 
small crank on the shaft. This crank 
should he at right angles to the main crank. 

The boiler, Fig. 4, can be an old oil can. 




Engine In Operation 
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2. How to perfect inventions, 

3. The first step to take ia 
getting a patent, 

i. How to protect himself from 
parties who might steal his 
invention before he can get a 
patent, 

ri 

5, How to find out what patents 
have been granted on inven- 
tions like his, or intended 
for the same purpose. 

6, How much it costs to get a 
pa tent, 

7, How long it takes to get * 
patent, 

8, What protection a patent is. 
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9. How he can sell his patent 
after be obtains it 

10. How to handle his patent to^ 
get the most money out of it, 

11. Where and at what expense he 
can have working drawings made 
of his invention, 

12. Where and at what expense he 
can have models or experi- 
mental machines made, 
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t. if y 

today to our nearest office, with a stamp for full 



National Railway Training Association 

Kans&s City* Mo. f or O maha* Neb* 



TAUGHT 
BV MAIL 



- Jt l‘ f, , , 

- iHAS PUT 



THOUSANDS 
OF DOLLARS 
IN THt POCKETS 
OF OIR STUDENTS 

pn«lticn«. We 



Tan wld busts- 
tnniHhi-el to rviid 
bur Ifi't illBitnteii 

&>olt* Tc to 3 In yea how 
our practical mail pour- 
sen Enable t o 

Para jjond Raliiris^i and 
tolp<Nl therm dolt, W* ewn tin the same 
fbr J-IILJ. Gour^i In ElecErlfFil Enjri&cer- 
m* :, Stcani nnd Meehan i*a| EzkidnearliLg. 
Xu ect r m Li chi s DO- Hal Iwajt, rap h y n 

Aleehuninnl Prmwinc, Ds'naituj 
L dei-j^ ilufcOttncii. Rbort r’lcei, Course, 

rfilTir nr.rciLlL-p d«-t irUL ^ 

p pi-uT^iiwi, #! with **f 

IXinrw sd 1 i Pt* *r Ap- 

lIAfW-U*. Far nitr fna* '.liufirtEpI Im -k 

tLICmiCAL I B IN5IFTIHC 

fcpl. BL 2«0 A H. 22 i SU Mew YPffc 



Learned by anyone at home. Small coat. Send B-ccnt 
stamp for partlculELrM and proof. 

O* A* SMITH,— Box S, 3040 Knoxville, Ave, — Peoria, HL 



Engineering 



Oomplete and short cmirwefi* Tboronghly 



npi 

Ipg aha jrfl. Shop weirk fktym the 

Eip^DJKW low. 

U-*J f«« imj tliii*. 

K e~ tl,n K'Tjtkp in wbkfc 



courses la Uteoin mbd EJwtritsl Engineer! a hr. 

jlrttr'icniYr-JiiLiinj tbn hsit- befc&U »li jc«f- hHI&vGU Pi»J *n 



if eaqtppftd engineer* 
beginning* Short 



flF.nr. fcDd ilptllLftli CC4LTWR. EHOOIUY EUKiOffYiB JMfDUlMl Umit* U W EiKffl lBtET**«? L 

HIGHLAND FARE COLLEGE, I>«n I«u 






r 



$ $ $ IN COMMERCIAL ART 

Ify^ hiT,*TMi rti]jty H t (in Ttieh You 

pit Aw IIBC. I hbVfr bi-fTj iucresrf nL tuywLf H its 
artist, mi -I lime trmned n nainbenif iilunLmUis whot.4 
ZLliuna- At* wi l 11 i uti wia 1^-dJ.f . 

A FULL ¥£A1TS ART INSTRUCTION FOR $30.40 

Wnte far my SlLnstrsU"! tnm];. M tk KtW Ooor 
to SuCCCflSp 1 * wliKJIfc Bi\Ci Full pLfliClii^rw «f rj.y 
ceurac-. Write Now, 

GRANT HAMILTON MTTIHO 
Suit# 733 Flatiron Buiidiogv How ¥erh Cily 



“How to Rememier” 

S^sit Pres to Reidatfa ol tbl« lubllcntin$* 



TH ^ 

J Yftti urOTio Brenter fntellerttmlly tlian 

rnnr memory, Mrcnune i i iLcnph 1 . IsirXpoBtaf#, 

butlncHt node! tthiirtLfif; ^stui blb 

■lurt, Ftailf memory nitriRi, fori-#, buiinsu drtelift. Il4fdhpi mil, 
ronvf itii Loti, fli^jikln*. r[r. M v Pn.iLtetj b ' H^w fn lie mem bf-r,' 'lent Tnrti. 

IMG K SON ICHOOL OF liEMOllY, 70S Kimball Ned, CHICAGO 



ELECTRICITY 

Blitv Elactricil School In Hie oldest 
and best school Id the world teaching 
f:li£Ctr¥Cjty exclusively* 

Theoretical ami pntf i™ coufiie <onjp3ete 

I3M ONE YEA It 

fitudenta actually eons truct DjtJtinioa, Etc, 
H Turin ntert h cdtl Rond p?H*ltlonn. A V M 
y^ar oiiensBept 3$. Send for free Catalog io 

Blits Elsotriosl Bcliool i 213 G SI. N» W„ Wathinf|loEi, D- C- 





HOROLOGICAL DEPARTMENT 

BI1ADLEY POLYTECHNIC INSTITUTE ^ 

FnrnLrtTj|- F>thh» jH«rolcvfctl lndbEut« 

PEORIA, ILLINOIS. 

URSEST and BEST WATCH SCHOOL 

IN AMERECA 

ffftoiub Witch W.jtJr, JilWfl ry d 
Cloek Work, 0(i:k» Tust^a mwitlblt, 
Rrnnl an I nHjuii utof aciiool -at 




TYPEWRITERS^ 



AH the fitandwd M^hLoew SCH.D or RSKTEfl ANT« 
WHERE it¥tG>% $ + rjfB PUl 1 1^ allowing RllJAL 
TO AHH.t 0 ?E FHK'IL GSlL|^«^ with fij-Lu-iLegfr nt 
OTiminnlioD* fir Writs far ISIuRlritd C«tiloi 
TV FXW IL ITLR EM PI) lil L'B N iiD:S LktiiJIc Mt, + iUZCAUO 



RHEUMATISM 

in any form and cold pamHldhtf fett CKwdtlvdyesirtd within 30 days, 
by our newly patented M&phettq Ditcs or mouey pt-ytoptly refunded- 
>i tilEerl anywhere fl i>t Uilte fora descriptive booklet. AgeDEs 
wanted. MAGNETIC BHIUHATI9M CLUE "CO., ahfiftnoofc^ 

QjUHi;, Caniida 



0 WHAT DO YOU WANT ON PAY DAY 9 
t YOU CAN DEMAND $5 TO S3 A DAY i 

A (imnnot I^rnetical Instruction fit Homo or nt on rlSoliooln in Plumblnd, Brlcklivln? or Plirtprlne. “Thfl Trades In the 

WorW “ eunbh-' you lomra ftir^P . Til K OWI.Y tiCIIOUU ■ > ril K U OltM) RBC'OGMlZitll BY IUK 
USTItlK. “The proof iwulta jour lui|iitrj.'' For fr«e cainiotfue mitlrtii* Uept. P. M., New Yurlt. 

*■ COYNE BROS. CO. SCHOOLS OF PLUMBING, BRICKLAYING AND PLASTERING T 

HEWYOflKr CHICAGO: 4 CINCINNATh ST. LOUIS: 

230-243 Tenth Ave. 840 043 N. AshlsnU Ava. 107-109 W. 3d St 4373-75 Easton Ays. 

Our course at your home la not a correipcndence course. We send yOT and material for Actual praettoft at your own ham 







The Five Orders of Architecture 




A new work invaluable to carpenters and contractors 
as well as draftsmen and others interested who desire to 
learn how to proportion columns* cornices* gables hajustersj 
■nd other details in the various styles of architecture, such 
as Doric, Ionic, Corinthian, etc* If you are drawing plans 
for houses you will find the plates invaluable, 

WHAT THE WORK CONSISTS OF 

The work consists of one large volume of text, over 400 
pages 8x10 inches in size, bound in half red morocco* and a 
portfolio of 58 plates 11x16 inches in sue, drawn to scale and 
printed on heavy plate paper, convenient for reference. The 
text is illustrated with more than 300 drawings: Sections of 
moldings, cornices, columns* elevations and plans, etc** all 
drawn to a scale with dimensions; full page photographs of 
the best examples of Greek and Roman architecture. It 
contains a Glossary or list of architectural terms with 
pronunciation and definitions and a Bibliography or list of 
the best books relating to architecture. 

FREE FOR EXAMINATION 

These books are compiled from otir best instruction papers in architecture. The regular price 
is $15.00, bm to acquaint the readers of POPULAR Mechanics with the value of our instruction, we 
will, for a limited time, reduce the price to 812,00 on the following terms: 

OUR. PROPOSITION 



We will send the books without a payment by express, prepaid, on five days approval. If satis- 
factory, send $2.00 and $2.00 per month for five months until the special introductory price of 812.00 
is paid (cash in advance, send $11.00); otherwise notify us and we will send for the books. 



American School of Correspondence, Pl h lin a ois: 



h— k K 




S65 TO $175 PER MONTH 

For Firemen *ol Brakcnien, experience on- 
fleCweaiT. InfttnicUons by mall Ht your 
home, High wages swiDteed : rapid pro- 
motion. we assist you in securing ft position 
good ft f* co mpete ct- Send lo-day. FqU par- 
Hernia rs at once* InclQM hTattsP- 

National Railway Training School, Ijssl 

S5 Patti Blk, MOntSiPOll* Ittll, U-S-i. 



LEARN RIGHT WHILE YOU'RE AT IT 




A fall wl rn«|al*U mn<«l | mei-v ira |. E.ti# Or*u 

tiirn, Al» KATl^ Wr3 ^il HiRkt 

Up-#* 4h! i.i.k L» q uj.1 . Tj ■LL#Bi%alrp«< far t -" r — [ * L< - ,v - U ’ JI ^ 

>.ff «,. r > up, m* 4**i« *1 

1IW*, li'^l"ruu i#l‘, I-* in _ i— I i'i .11 ^rdir.s - ^ 

AohJ *■ tiulnjiLi-.u, ftti.J for rir+nUflu 

Chicago nautical school 

mtk Tear 

IBS 4 liMHik "T ph pie * * Chltife, III# 

K F . ITILSO.Vp fvi 



li/tf V- 3. jN'.> 



Write lor our frei 



“HOW TO BE A 
WATCHMAKER 11 

Sterne's School of TV ate boa a kb" f 
903 Olotk* ttulldinsp 
AT* PAUL, -» Ml Nil. 



BE A 

WATCHMAKER. 




DRILL Eill tor RLECTRIftiira 
URIKLTFR TH1M lilCFLt 

Liini Il*etrl#lty at 

Homtp with ■jfsw 

Tmttu H on(i joyii own Ubuii* 
lory, W* affrr m t 4 m plait 
MErftHril UNmtury with 
El unrated lUhuil of 1 nit t u c- 
LleJii mi m. pm# witfam the 
ef *11. Writ* foi our 1 

den nnd i wpjoittL# 

COLUMBIA 
•CHOOC SUPPLY CO. 

LmlluaiKiU^ latL 



propoitl 

MsuusJ. 



0 GREAT BOOKS 

V YOU SHOULD HAVE 

Write today 



Power Plants 

BY N. H. SCHNEIDER 

A p r iicIhc il boo ft on electrical power pllMt 4 telling ftbout 
correct m&thcds of wiping, direct and alternating current dyna- 
mOi, motor* and motor starters, ubu of alectrical measuring 
inatrumonts— Wfitton tot practical tiae« 
ago pages, 103 illuitrati&hs. i 2 mo, 

f^ltklh . $1 piMl Leather^.., * -4^50 



Ef Metrical Instruments and Tasting 

A flood book by tho Hfn« author, covering this subject thor- 
oughly, It contain* a com pi ate chapter on taking with the 
voltmeter. No Ofm who uies electrical instruments can do 
without it, 

a pagit d o ver loo iNyatrationi. 

PrlM .,..,$1.00 Limp leather... -,-$9*00 



How to Run Engines and Boilers 

BV E. P. WATSON 



A practice so?* "'th praolicsl instruction* for young angina#™ 
and st^aiti users. Has chapters 0-n cleaning bcdoi*, re fnovi ng 
soalo, boiler fitting*, throttle engines slide verves, governor!, 
eccentric*, otc, 

1 6o p*g be, i 1 1 u 5 1 rat* d , 



Frk'e 



■ B P R n 1 ■ T r ■= + ■*** 



j j b ■ ■ i 1 n ■ ■ 11- i b j fc pi j j a a ■ i ■ ■ ■ b i i 



.$ 1.00 



SPON & CHAMBERLAIN 

DEPT. P. Mi 123 LIBERTY ST. NEW YORK 



Please tueuUoD Popular Mechanic* when nrUinjc to udverliarr* 




HAVE YOU SEEN A COPY OF 

WOOD CRAFT 



It is the Best Woodworking Journal Published* 

Send for one (FREE) and ask us about our terms to Agents. 

WOOD CRAFT, 

450 Caxton Building, CLEVELAND, OHIO 



DIES and DIEMAKING 

A Hhol book by a a tmp man and Intended lor shop work 



IDO Page** 
100 Ceuta., 



100 [ELustrattoni 
Send For It. 



J. L. LUCAS 



Bridgeport, Ct. 



Elec- 

trical 

Hand- 

Books 



10c. 

Each 



l 



1 

2 

8 

A 

$ 

0 

T 



No. 

Na. 

No, 

No. 

N*. 

Nov 
No, 

No, « 
No. -9 
Wo. IQ 
Nn r M 

No. la 

Nff, 13 

No. 14 

No. In 
Nol 10 
No. 11 
No., 1R 
No. 19 
No. aO 
No. 21 
No, 23 
No. J3 
n- 3. :4 
No, 35 



flow to Wikf i Pyuamo 

lluw to link* « TtksiJiODfl 

How to Malt# an Electric Motor 

Hi*W lu N aka ft SLiii^e BilLery 

flow to M%ko fe WLnaShlirvt Elptlrlfl Machine 

Huw lu Hake & HiiLin'tri Mu-chins 

Edit Ett lluka jx pfrUi<-i3 Induction Coil 

flow lo Hftkft ft Pocket JIccTiicmJjLtyf 

Hi>w tit Muka a Flung* RaUcry 

H*w to Mih a Voltmeter 

How to Hake a OftlvftiHvrtM'tfr 

Hnw to Mftkfr ft JUnd 

Haw to Mako o Talking Mftcbina 

EowtaMickaft I-H H. P. OjDAmo or Motor 

How to Hake ft T117 MfcP’f 

How to Sf&he* an Electric Bell 

Howto M^ke O, ToJegrftph luilnametit 

flow to Wind Atmalurn 

flow to Wind pield-Hagnelft 

How tip N>ke ftn 

Huw to Make & IkirmuOl 

ItutoT Ri<t. ilium 

Hii-w lo Mnkr- ■ a Electric (WderiiiE Iron 
How to Make ft BmiUI Electric flefttfti- 
Huw to Maka an Elect rjt FuiMce 



Bubler Publishing Co, Dep’t 3, Lynn, Moss. 



J 



INDUCTION COILS 



WIRELESS TILEGRAPMT 
APPARATUS. Are you in* 
terested in these? If m t Rend to the N. E. Coll Wdg. Cn tP 
Atlantia Mass , for Illustrated Literature anti bargain price 
lists. Their prices for wireless goods will please you, 



AGENTS WANTED 



far tftf Efti. F . 



Sell a $t tMrtlt* of £Utta(MLfLL 9 ft for- 3 £ 
hpr*(, mnlkr? 2flCi kt cent pri'ifll WriEe Lodftp 

H . CHEENE, P«pt. S* 25 Lft he Street. Chl«a<D 



If 

lt ? fl 

Electric 

We 

Have 

It 



WE ARE SELLING 




Fan Motors. all kinds, ill prices. -E-- 00 to 

Toy Electric lull* ay t, 3.00 to 

Electrical Boole...., .10 to 

Neeitls ma Cap Lights*.,.. ,75 to 

Battery Table Lamps + 3.00 to 

Carriage ind Blcyclo Lights S.on to 

Lanlerae and Pocket Lights.. .... ,75to 

Battery Motors and Fans.. 1 .00 Do 

Electric Beer Bella Complete*** Ffc .75 to 

Telephones Complete. .... 

Telegraph Outfits Complete....... 

% W M finical Batteries 
f 1 20Q Electric Halt with Suspensory 



3,50 and 
1*75 to 



+ bhiB-rrrii 



dynainca and Mutori.,, 

Oas and Qasollae KuglDGti. . .... . 



I PO to 
3.0010 



OGtfW 

60.00 

6.00 

6-00 

10.00 

000 

8.00 

12,00 

1.50 
C. 9 S 
Q 60 

* 8 . 9fi 

2.50 
1,00000 
i,moo 



We Undersell AU. Want Agents, 

Catalogue Free 

OHIO BI.ECTM.XC WORKS, 

Cl«T*ltni|| Ohio, 



i 



ELECTRIC SHOCK TRBATJiWNT.— There has 
beep a large demand for extra nop Sea of our March 
Ensile whleli contains the detailed nrticle on how to 
treat cases of electric shock. The following letter 
is a gum pip of tunny received; "Bend me two 
rin copies of the March Fop, I Intend to cut out 
the article on ‘Treatment of Those Shocked by 
Electricity/ have It framed and hung in the power 
house.—A. €k Carpenter, Foreman Electric Power 
House, Bakersfield* Cal/' 





FIFTY-CENT ROOK WORTH *60,— Tt 1 b not 

often that a 50-eent book is vnlnefl at one hundred 
times its price, but we have had many letters !ike 
the following: il IiicJnsird find 50c in stamps, for a 

Popniur Mechanics 1005 Shop Notes. Received 
yoar HlOfi copy which could not he benight for $50 
If t could not replace It. Yours truly, A* J + Dree- 
sen, Whiting, Ind.” 




WE WILL SEND THIS 

MAGNETO 

ENGINE 

Postpaid to any Address in the 
United Stales 

EXPRESS PAID FOR 




PATfifr *EnprKa 



Upon receipt of price shown T we 
will send any of the following arti- 
ties, all charges prep&id a 

FartsofMagnetoEfig ineasahove p 
ready to assemble^.... Ojc 
Miniature Incandescent; Battery Lamp£ H any style, 

voltage or amperage .. Si# , 24c 

Laminated Motor, with pinion, ready to mount on 

c An ■■■ .-... , i ni .i. ... , tn ■ 111*1 _5 

Laminated Motor Parti, ready to assemble*. 4Gc 
Wireless Telegraph Outfit, Complete, Lo,b, N.Y. 10.00 



Electric Railways.,,,,, + ...2-50 to 50*00 

Electric Boats .... ..... 5.00 and 10*00 

We sell Parti of Electric Toys, vis.: Wheels, Axles, 



Brushes, Trucks, Commutators, etc., etc. Above are 
Bp#clikiPrlee*to Popular Mechanics readers only. 




Our *£fr .00 L« 4 m 6 tlv« with 
OUR LARCt CATALOGUE FREE wlih acd«r fh? ft*/ «r i 
1 — ftitiHef* Agent! Wlinttd. 



i ac trie Headlight. 

F Wf ft^H 



NEW YORK ELECTRIC WORKS, 



Pb'SLHe mention Popular MecbaulCft uhea writing to Advertisers 








THE 1906 

POPULAR MECHANICS 

SHOP NOTES 



1 



This is Vol. II in our Shop 
Notes Scries 

228 Pages— 667 Articles — Over 
500 Illustrations 

A Gold Mine of Information— -Tell* Easy 
Ways to do Hard Thing) 

Compiled from the Shop Notes Department 
of Popular Mechanic! During 1905 

"Indexed So You Can Find It” 



Vol. II Contain! Entirely New Matter 

Price 50 cents. Postpaid 
Shop Notes for 1905 

Vol. 1. 



(< 



200 Pages-385 Illust’s. 

Contain! Nothing Found 
In the 1906 Edition 

Price 50 cents. Postpaid 

These two hooka are invaluable to 
any one interested in mechanic!. 

Will save you time and money 
every day. 



For Sale by All Newsdealers 

or address the publishers. 

Popular Mechanics 



journal building 

CHICAGO 






& 







Perry 

Time Stamp Co. 

15 J-eSersaa , Cbijtago 
05 Litflrtj St-, PL T. Dity 

SaJtft {nail 

principal eiiiei 



Perry 

Time Stamp 

Portable 

S#lf - 1 n K I ug — Au torn atic 

Re Liable Durable 

The only prMtleah lwrtabl#, 
wlf-mwin^ ftmomaMf time &ump. 
tt print* direct from type the 
fifiut month* day* hour and 
minute on any surface where a 
wU-i e king i Gimp w in print. Bn- 
Tini^BWlaaUy endorsed wherever 
kuhhI. It U tlfii pie, d arable and 
ftC'L'LiTiite. C4uairALLte< L d lot one 
year - UibC for yearn,. 

Pays for itself in 
one month 

fajjmrnffnp efrfa^a and 

Tcit r&eardilnft tlifl receipt end 
delivery of corrf^dtuea, -or- 
der^ telegfiuiB, Invoices, 
niercbendi^isL end for factory cast 

ayataxiiL timing employing It t& 
ueeifMlei 

Writrf% foi fr*e iilneiratpd de- 
scriptive IxHuk-i^L *Tlie llualoesS 
Man's Time Saver/* edition O. 
TrallmoirLnlft front tlrms who have 
ubod DLiratMinp for *«ve?el years 
and Special Ten Day Free Trial 
Offer* 

ID 06 







FRITZ & dOEI/DEL MFD, CO p 
J 69 Alabama Street, Grand Rap Mr, Mtch. 



1 



Drawing Instruments 

and Materials 



MOST COMPLETE ASSORTMENT 

ALL GOODS WARRANTED 

Richter Instrument* of Fredabn 
Kono better. Thftlr meelutiile&l 

mtTlti uhftlletYffe criticism. 

Blue Print Fapern, Vandyke Solar Paper 
Write lor Catalogue "F / 1 page* 

EUGENE DIETZGEN CO. 



J&l Mourn Si, 

Chicago 

14 First Street, 
Sara ITanolro 




119-IZI W.Z3dSt 
New Tori 



Flense mention Papular Mechanic* tv belt writing to advertisers 






ALMORTH’S IMPROVED 

DRAFTSMAN’S PROTRACTOR 

Any number or radical Lines can be drawn fry simply 
revolving instrument* 



and more Is being made In 
NEVADA MINING STOCKS 

Grentcst excite merit *1 nte 1949. Manhattan* Bullfrog, Gold- 
field mid T' mo [>n h d M rlctt a ru a 1 1 \h *om 1 fig * People who k now 
ihfs new mining country and eiSstLnsr conditions say the boom 
hub otilv juri begun- Now i» your time to boy for lavee profits 
before prices* go tip on the Jump ond get toq nigh, wa know 
■of one very prum Litng stock t hat can be h&rl at 25 cts.. per share 
If bought at once. The aHocmeut ottered at this price f* email 
: l ; 1 1 k will uo doubt lie snapped up quickly, as the prospects see in 
gmid to make jflrt per cent profit or more within 90 day^ Other 
aiuck* from 3 tits. to SO cts. per ahsre. Bend for free 1L Lustra ted 
Nevada pros pectus, maps and fall Information. 

UNION SECURITY CO., 

461 CafT Bldg., CHICAGO, ILL. 



TfW 



Sold, at deoJen, cr Ecnt postpaid In any uldrml Oh receipt of pries, % 

;ptune Mfg. Co. t b £ Needham, Mass, 



The season Is hsrti to 



The “Universal" Fountain Draughting Pen 



Get started early. 

$40 to $73 

A WEEK 

Can t>» made with one ol 
these 

Steam Peanut Roasters 
and Corn Poppers 



Economy U the keynste of nmdern methinb.. To nee tbit pen me 
eeanatuy of time attd osifi^y, Oinsiri^ dnidifpry into real plTOiitt, 
Kg mat* UMppInc in flLE, Will not clog. Sept mi *pp nml. 
write for special introductory offer. 

SMITH & STOKES CO. PHILADELPHIA, ] 



tf ji jj 

tittGACtt 



S, DUNBAR & CO 

lfi-18 No. Heap) allies at. 
CHICAGO- 



I WILL MAKE YOU 
PROSPEROUS 



TO P ROY K that Dmu* -*T ln 7op"Ji 
Ifr&freat an4 nimblest device fur mak- 
ing 100 coplen from pen- written 
L *ad GO ruplep frrnu typewritten orb 
g 1 nil, w$ will ah lip cam piece tl upl I - 

V- nalAP .‘'ill CviJi •■inknn# 



11, \ > \ calor^cap size, %i ithmit ilciiopilt 

V, on tvn { J 0 ) diiys' trial. 

$7,50 fe$s trfdc a ^ * 

discount of F OP tpO 

Til K l ELIXS. K- DAUS DUFLICATOB CO.* 
Dane ltulldinff, ill John Sit-, New Var k Cifcw 



What. Is Daus 1 Tip-T o p 




KEUFFEL & ESSCR COMPANY 

OP NEW YORK 

Mi East Had Uon Street Chicago 

DRAWING Jl ATERIAI 5 
SURVEYING INSTRUMENTS 

Write for particulars about our new riechanlca 

Steel Tape Rule, 









The Ready Draughting 1 Instrument, $1 



Que offer to return Ihpmorfy sent ha,, If art n&tfnfrclory. bms ueVEr yrt be™ i^ceptedp This meting 

*V ] 

rket, and yet answers every purpose of alt the regular 



hundreds of salLsfled users of The Ready Draughting Instrument, Nothing bulwordn of praise for this 

pocl 

dinaticm lo draw should at once possess ihe mselvcs of this 



instrument* which can be carried hi the 
draughting tools. Anyone who hi 

admirable dev to, wonderful through ±tss extreme simplicity, 

Jirectio; 



liSglily polished, ouly SI. II Us postpaid 



Made of estra grade aluminum, 
Ith complete direction?, and mrmey bach If you want It. 



Ready Mannlacturing Go+> 604 IjIvi n^ston Bldg, t Radioiter t Iff* Y* 



The Technical World 

Magazine 

The Technical World iWaifazIne is a new magazine with a new field; it is 

not a dry, scientific magazine way over t e beach of ordinary people* hist a 
live, useful und intensely interesting monthly magazine that appeals to every 
intelligent man and woman who wants to know MOW end WtlV things are 
done. It takes the posai bi lilies of engineer hi k r and the ro man cm of invention 
as a hash for stories that are more fascinating than Action, and yet as instruct 
ive as a course of home study. It explains the everyday things that every- 
body wants to know in a simple* entertaining way, 

If you will fill out the Coupon and mails it to us with a dollar bill before 
J*lv 15 we will send you The Technical World Magazine every month for 
twelve months and your choice of the hand* books listed in the Coupon* 

If you find you don't want the magazine* just ask for your money 
bock any time before you receive the 3rd number and keep both the 
magazine and the hand-book for your trouble. That's fair. Isn't ft? 

We could not afford to do this if we did not have confidence in the merit 
of the magazine. We have taken ten thousand new subscriptions during the 
last two mouths on ihese terms without being called on to refund a single 
dollar. 

We have been able to secure a special edition of these valuable hand- 
books, which are on a wide range of useful subjects. They are handsomely 
and substantially bound in art buckram. They contain from fi4 lo pages 
each and are full of practical valuable information on the subjects treated. 

Each hand-book has been written by an acknowledged authority and is profusely ill us* 
trated with full page diagrams, half-tone cats, line drawings, etc., and contain valuable 
labies formulas, '"short cuts/ 1 etc. bbc of page 1x9 inches* 



CAS ANP OIL ENGINES 




WANTED: 



We want a live, energetic man to solicit subscriptions every* 
where. Easy work and big pay. Many solicitors arc earning 
#6-00 a day* Far particulars address, 

TECHNICAL WORLD MAGAZINE* Chicago 



mi eui-salL TU-bAY — 

TECHNICAL WOULD MiftAME 

£JZ5 Amour Ay*,, Chicago, Elk 

In nce-ordndc* with ffp^einJ 
I eiLcli-ci- the bum oHO^fc potUkti r 

tin vihich icjiilHiB janr nmcfttine 
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Davy’s Automatic 
Safety Fire Escape 

B EST, Safest and 
cheapest LIFE 
S A V E R ever pro- 
duced. — 1 

Equally suitable for In- 
valid or Acrobat. • * 

Simple to operate. • 

Can be used on resi- 
dences, sky-scrapers and 
in fact all kinds of build- 
ings. 

If you have any doubts 
we will convince you by 
demonstrating, at your 
request. 




v 
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EESPONSJBIjK KBP KKSKyTATlTT S 
WANTED IN UL CITIES. 

WHITE AT ONCE and iMire a good 
business, 

The Automatic Fire Escape 

MO H AWK, N. Y. 



Co 




And Manufacturers 

TWENTIETH CENTURY MERRY-GO-ROUNDS 
STEAM RIDING GALLERIES 
MINIATURE RAILWAYS 
RAZZLE DAZZLE PARK SWINGS 
STRIKING MACHINES, ETC. 



The greatest favorite on the market With this machine 
there are iso stake* to drive or guy lines to bother with, 
weighs 5 p OijO lbtt. less, takes less space emd seals more people 
thHii ihE^hUiyle nutchLno: rrui Ih- urn -un any tfnor or pave* 
tuent without, injury to either, nnd ean lie set up orfaikeu 
dowu hi leas time thaii u uy other machine. 

HEESCHELL-SPILLMAN 

Send for 




la i nit inuuouio Liitt 

anrf SUIT CASE rncu 

Guaranteed Value, 97.00 Gash 
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Tq introduce our fanaoua mndft-io-ine&eure 
cofttom uiliarFng, we make this unequalcd offer 
01 u genuine Cheviot or Caftglmcre Suit 
mads to your measure In the a. 

lacc&t sly la ; well 3' 
made and durably 
trimmed* for only 
Equal to your local tailor's (15.00 
autt.aucS eIfc you a pair of French 
Wonted Trouser a and a buad* 
flome gentleman's or ladle* 1 alia 
dresa suit c&su FKIIE# 

You Do Not Pay Us One Cent 

unt SI you have received auit T tried It 
on in your home, and found It & per- 
fect lit and exactly &a represented* 
and worth at leaat * 15 - 00 . 

Write for Free Sample’s of 
Our me wes t woolens for Spring and tiummer 
wear h from which wo make our |?.9S suite, 
fashions, eelf-maaBiirement chart* tape and 
full particulars. Svnd no nwn*]f t 

THE HERTS’ 
COMPLETE 
OUTFITTING 



THISELEGAHTrnrr 
SUIT CASE I nLL 

EVEN ir YOU DON'T ACCEPT 
A SUIT MADE BY US 






■: 



COMPANY 

Dept* :E-30R 
B43-244 Market 
Street, Chicago* 

ftrf. i JErtya ! JViwJ OJ, 
Bank „ Cap- 

ital (tn 4 Surplus. 



' 




WJEr C-AF1AT 
^%JAU"R A-f 
'"fieg.’iiK e*m-- . 
a 0 , ?EPf ■ J 



T HE mntp for ir&autp shvuld be a 
man anil her adornment , a 
(Je ^ m on ci . fterrilenf, p^r# 

ardent wish* J^Taike up yowr 
mind la act forthwith * 



or if you 
C. O. D. 
exammatirm. 
Our Cntnloir 
ready to buy ur 



Let na tend you a beautiful dia- 
mond (a Iialf carat is just the 
that satisfies). You do not need to 
consult your pocket-book. Fay 
now and then. 

Our liberal p\ an will at the 
satne ftiue enable you to pet a 
diamond for you i self as well. 

Send hr^t payment with order; 
prefer, wc*ll ship diamond 
subject to your 



will interest you whether 
not* It. tells how to judge 
diamond'!: names tight different qualities and 
EiyeS weights with prices of same* Besides, 
watch cases and movements are separately 
priced. Write today for tbit valuable FRKH 
Catalog No, V?l* 



fl c'rteit- Lfeli 5 

315 {V713 Stale Street, 

EstnhUsTieil IRS 



lHAiioyu 
1M POUTERS 

-I ,■ i.v<>] r-p 

CHICAGO 



ueuX 







“THE CHICAGO” 

AUTOMATIC TEMPERATURE 

REGULATOR 

beet device for controlling your Fur- 
ot Water or Steam Boiler it \h auto- 
— and a fuel saver, JEfetUj Installed* 



Time-Set 

Attachment 

J& a device which 
we attach to 
Ke^ihifor In or- 
der that when the 
p u rc b iwer d o- e a 
not want to main- 
tain the reg-i 
ular temperature 
during the ntght, 
but watiu* it to" be- 
come warmer to- 
wards morning, he 
c an set the A itach- 
ment » (hat It 
will automatically 
ad j nut the drafts 
at any given time. 
T * 1ft contained in 
cabinet and act 
" .e same man- 
an alarm 
but It 
not an alarm. 



Write for Prices and Further PsrbatUr& 



CHICAGO HEAT REGULATOR CO. 

40 Dearborn Street, Chicago. 




Geisha Diamends 

THE LATEST SCIENTIFIC DISCOVERT 

Bright, sparkling, beimtlfal. For brilllaacf 
they equal the nenuLne, stand uik nil fftflt and 
puzzlu eatiert^. One twentieth the <^apeusO- 
Bent free with prS^LIege of emminitluju 
For particular*, pricua, *to. N acldptHtn 

THE R, OREfiO MFO. t 1 MPT, CO 

Dtp! IE 1 E, fia Jtsna 3tr»t r - CUu|Q, UL 



ORNAMENTAL FENCES 



Iron or Wire* 
built to 
your order. 





The fi nest at low tat 
prices. Satisfac- 
tion guaranteed* 




lW " 0 W uito our factory, 

i Fence- Co,. 304 S. Smto, Indi and polio, |nd. 






Plumbing Supplies 





AT WHOLESALE 

vou need anything In my line, 

il&li to 

Save Money 

On every article „ write Cor my free 
IS i iml rat it L.i c at Alt ig . SblpPi e ii t& 
promptly marie from a veryonm- 
P lete stock of new latest pattern 
gOCHts. fSrnal) on lens are as tare- 

fuby barn Hed as Jar pa onefl. 

D. P. KAROL, 235 W. Harrison St, Chicago, 111. 



mention Popular Mechanics when wrltiiag to adv^PtiseTf« 







REFRIGERATING PLANTS 

FOR THE 

HOUSEHOLD, RESTAURANTS* 
HOTELS, SALOONS, ETC. 

SOMETHING OF A NOVELTY inth* 

way of a small electrically operated refrigerating 
machine for the household which may he used for 



supplying 1 % refrigerator box with dry coLd air, and 
also for the purpose of manufacturing ice from ster- 
ilized or otherwise purified water. Trie machine h«a 



frigaeatin^ capacity equal to the melt* 
na or the use of 200 oounds of ice aday« 
t automatic and is as free from colii- 
plication&fls It Is possible to make a machine of 
this character. It Is insialled va the same base 
as the refrigerator, becoming part of It. so that the 
«ntir« plant is shipped ms a unit* It being ont: 
necessary to connect the power and water wl 
is ready to operate. 



ig only 
rhen it 

The machine Is aspeclftlly adapted to motor drive* and may be operated by a ona*half 
hQr«*ip(?wer electric motor, any motive power however may be employed. When operated for 
JO or 1Z hours each day It will manufacture IQ pounds of hygienic ic«* besides refrigerating 
two storage compartments to a temperature of thirty-five to thirty-eight degrees Fahrenheit* You secure 
lower and more even ts^peraturea at less coat than using Ice. 



E. E. SAVAGE 

Western Representative 

40 Datrbofn Jti, 



Manufactured by the 

BRUNSWICK REFRIGERATING 

COMPANY 

NEW BRUNSWICK, N. J, 



COUNTRY HOME LIOHTINO 



Mado fffi-.’CtiTi * vesy find &J to r r coat 
than gae or eU-etrin i by n 



r tv uu per 
using our 



BRILLIANT 



OR 

Head Light Gasoline Lamps 

They tern be iu«dftny where by anyonn for 
any parpow, biihmrM or ho aid ImC, In M Otit 
doer, ©rer lOU.WJO m daily nwi duiimi tbo 
laat 8 yean. Every lump puioraateed. Write 
for y. M r catalog It tullaall about them and 
our Gasoline Hjrvtrau- 

brjluant gas lajtp CO* 

42 State 5t. Chicago. 111. 




BUY A LIFE 

subscription to Popular Mechanics by paying 
£10. This entitles you to a fui! paid subscrip- 
tion as long as you ]ivo - -■ — 

FIVE YEARS $3 

or send $3* which will pay for the magazine 
five years = — = 

FOR TWO NEW 

yearfy subscriptions we will send you a copy 
free for one year ■ - — 

POPULAR MECHANICS 



Clean House With Air 



Over 55 Companies 

operating 
Thurman Patents 
in America, 

and as many more in 
Canada, England* 
and Europe. 

FHE CATALOGUE 



General Compressed Air House Clean in £ Co, 

ST. LOUIS, U . S. A , 

Munufru’turprH of the Otiebrulfil TliUriurm dErn^t-cca* 
GunolPDfl Drltun Air (kimpn^worM for Mimw p 
Fti&miiatkc ijdi, 

Crciil^r 0|i-[inrcunLUtH ar-p 
WttLciE in rTlIiri'i iVmfinE. pt&- 
iltiiKi than any DtWr The Mouiiltly Jomr.ij cOfiCRETJE n lb* 

e«>: (iniicd mliMny, $1,00 a year* 10c. p«r copy. 

concrete publishing company 

40 Home Sank Gulldinf, Otlnit, Mich. 




MAGAZINE OFFER. 




JLM& HG-S 

mu 



Your Own Electric Light Plant. 



We hATB Complete out lit a for rt^ldence* of RQjr aim, lufiimur home** camp*, h»tvU. ^bgoh. 

Ihsinrhefl., yacht el Pte. »ery detail Id el tided; ft>ry bent material f nbfKilutrly pratiilffitl. 

aim [ r 3 tio eli'ctricfttll rPiialrpd* Light alt the tlme T B» irtarais* brut pry inrluJi-ii r Ciaa. Gas u- 
lirB or Stiim anubfi u*i-d f?l^e plenty of pH fcet for numiiLnjj water. huiwlnjt wood* refrl±£era- 
t ion. etO* W-e would like to- wi'Dii every reader of Popular Mcchanla i*fio Jm litely io be 
inte retted our new Gkpags Catalog nu deflerlblna ov* 1 * 13b different onctitH. 

fCloetrlc Ll^ht l>«partiucnt 

RICHARDSON ENGINEERING CO.* Hertford, Conn. 
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What the Inventors are Doing 



NEW AUTO BODY. — This is a new design for 
an Inexpensive auto body In which the rear seat 




Is suspended un the principle of the old mountain 
coach body. 

*— + 




ADJUSTABLE DOOR 
HANGER, — The old barn door 
trouble will probably be solved 
by this device, as the hunger 
may be adjusted both verti- 
cally and laterally* by means 
of the nut at the bottom, and 
the set screw at the middle, 
if tho door .sticks at the bot- 
tom the nut is tightened, and 
if It binds on one side the act 
screw is either tightened or 
loosened, depending qii whiefe 
side binds. 

— ■+ « 



AUTOMATIC CHAIN 
DRILLING ATTACHMENT-— 

This device will he of great 
service to machinists* plumb- 
ers, flteamfltters anti other 
mechanics* who And It neccs- 
say to use a breast drill. The 
old method of applying bodily 
pressure Is done away with, 
and In Its place an automatic 
feed pressure is introduced, 
which depends on the opera- 
tion Of two Knifill gears* en- 
closed In the case at the lop. 
These gears have 23 and 2:4 
teeth respectively,, and act like 
a differential hoist, thereby 
slowly feeding the drill into 
the work. The chain used 
for holding the work, and can 
quickly he adjusted by means 
of the notches which hold it. 

♦ »- 4 




PORTABLE VULCANIZ- 

E R .—An au tomoh lie cqu Ip - 
ped with this device would 
nut be delayed very long In 
case the tire became punc- 
tured. as the vulcanlser Is 
designed for roadside appll- 
cation to a tire on the wheel. 
The body is made of aluminum and is provided 
with a recess for holding a thermometer* A gaso- 
line burner furnishes ihe heat required and Is sup- 
plied by means of a small tank as shown. 




TURNDOWN INCANDES^ 

CENT LAMP,— By pulling 

disc marked “bright 1 1 the 
large filament Is thrown In 
circuit, and by pulling the 
one marked the small 

filament receives the cur- 
rent The small filament 
gives just sufficient light tu 
distinguish the location of 
the various articles In a 
room, thus enabling a person 

to advance to the light without fear of stumbling 
ovvr anything. It has been found very useful for 
halls, bath-rooms, sick-rooms, etc. 

♦ * ♦ 

SELF-HEATING HAI R*CU RLEFl The stmnds 

of hair are wrapped on small metal tubes, as many 
as necessary* and fastened in place by means of 





spring chimps. The rubber end of curler is then 
Inserted In each tube in turn m that the handle 
catches, and the small wheel on the curler la 
turned until the friction heats the tube and the 
hair wrapped on It, 

'$ * » 

FUNNEL FOR FILLING 
TANKS AND BARRELS.— As 

the tank, barrel, keg or can Is 
being tilled with gasoline or any 
other liquid a bulb in a heavy 
glass tube from the pipe of the 
funnel rises and can be seen 
from both the inside and out- 
side* so that there is no danger 
of waste or overflow, A splash guard and selva 
are provided also. Not necessary to watch the 
hung-hple* as of old— a glance at the funnel tells 
It all. 

*— ■*— * — 

ELECT RIG VENTILATOR*— Operated by a small 
electric motor contained in the case* with the fan. 

Air Is drawn In through 
a screen which removes 
all dust and dirt* and on 
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entering the ventilator 
strikes a basin of water 
which cools and moistens 
the air. For sick rooms 
small pieces of Ice can he 
put In the water or any desired disinfectant. If 
dry air is desired instead of the water or ice. Use 
lime, which Is a rapid absorber of moisture. 








IT’S FREE •» «t now IT’S FREE 

Get tke Invention of the Twentieth Century 







Machinists 

Tool Makers 

Pattern Makers 

For raughtsmen 

Elect ri- 
■ 

cians 
Every- 
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AN ew Scientific, yet Simple Device for takmg measurements 

THE WIET-GOETHE COMBINATION GAUGE 

Combining in one instrument 

AN OUTSIDE CALIPER A STRAIGHTEDGE A TRY SQUARE 

AN INSIDE CALIPER AN ANGLE EDGE A CENTER SQUARE 

A DIVIDER A DEPTH GAUGE AN ANGLE PROTRACTOR 

A Center Gauge and many other eomhi nations too numerous to mention. 

Although this is easily t hm most convenient and most useful tool ever invented , 

for a limited time you. may obtain it absolutely :: :: u 

u>rejLMi mvnt, whi l p- pfliibimiiij sonm meahajuuLil -work, confronted hy fltnuMHn*q¥tqVuntiibl# difficulties toMiiu&g y^u did not have the pro pot 
twls to tnko cuonsuieiLiCDta? 

GET THIS WONDERFUL GAUGE 

M,adc nf mpm-ivT-iCiwl, INirciugMj total W to its hrautacj 1 , nu n'jc j:<‘ iihr iyarijiS on WHhrk iiitmMp or materia I. CoEiit-fint -SEid travel ase-s under .iJI circunT 

SoLvfrg all tSio difiertnt and dLffloufct jjrubatjjiLii ipj sh^jn and etso^vbons. CoiQ|ilM« in ntai L^thcFetAe 'with Mela! Triniinintfi- 




$1 



.00 SPECIAL OFFER 

To increase the Subscription Lists to our Monthly Journal 



MAHFRN MATHIHFRY foundation of o I vi L]j^:ii; Scj n reste on inventions of n#w machinery. To keep abrtTOt 

of Tnech&nh^il prngre^i should be the aim of every intelligent mam Our publEcu^ 
tlon keeps you Informed, and It Written so all can understand ft, and the hot 3 1 Lustrated of its clM / 

MODERN MACHINERY COSTS ONLY ONE DOLLAR A YEAR 

We want to you started reading this paper regularly. ami therefore make you tht^ offer: 
fiend ub. your EutMCrlptton and at once, encln^tnf! Il.OO, and we will mall you MODERN MACHINERY 
every month, for one y&ar *nd pWlRf-GOETHE Ctlil HI NATION GAUGE FREE at once. If hot Jubt y 

as repre^nted, bend tl]« gauge right ljar:k ami w« ^lll refund your money. Don't delay accepting - ' MflBEBH MAGHHERT 

this propoeS tlon e vr rite todlar.. Bemetriben iUMPjbwjt tomorrow if dMnutjgflefl. y tiiiDi F ciTi\in rn 

If you are at present a subscriber to MODERN MACHINERY you may cake acl vantage of Our rUBWbtUNLT LU. 

offers and we will extend your sutwcrtjvMon one year ahead from present date of expiration. S *y SfiCUTltT B)d£ C11C8K0 



GESTLKNPy—Rfidowd Jlod 11.00, for 
h-hli'.h pi r*w send hi f MODERN MACHINERY 
fi>r dvlr jear, a ci >1 nLs-.i iieficT lilts usir W | RT- 

flOKTHlS oOMltlK^TIOM tjAUQE I REK, ns ad- 
verUse-i iu Popular rtfT-rti :in i i_ - s. It i* iiriiicTstiw.^ 
f tut if I Ain diadali tiled I may return th« h ,il ^S* 
upd my money vri]3 b« irfuodid. 



Modern ^lachinery Publishing C 

1333 Security Building, 
CHICAGO. 



ILLINOIS 






Suppose YOU Were 
Discharged 

Could you get another job? Would 
you have to take anything you could 
get at whatever they would pay? Or 
do you possess the special training that 
qualifies you for a good position and a 
good salary wherever you go? 

The value of a man's labor depends 
upon his knowledge of his trade. If 
YOU are held down to an inferior posi- 
tion by lack of such knowledge, your 
salvation lies in the coupon below, 
Mark it and mail it to the International 
Correspondence Schools, and they will 
tell how they can provide you, in your 
spare time and without any conditions 
hard for you to meet, with the training 
that will secure you a better position, 
increased earn hugs, and a happy future. 

Isn't such an offer zi'ortk invesiigatingf 



international Correspondence Schools I 

Hot 872, Scranton, Fd, * 

Fleast explain, without ttjrtbrT ulitigsiti-.ni irn my 

buw E can. qualjly far * farmer salary in * 

e itti pq % ii j u q ti cfate vr bkfr I have m 3 rked X . # 
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Mei'hanLeal Engineer 
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Structural Eogfater 
UrUlffe Engineer 
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"Want" and "For Sale” Ads. 3 cents per word, 
payable In advance* Replies may be sent to a 
number care Popular Mechanics, and wilt be for- 
warded without extra charge. 



AUTOMOBILES. 



AUTOMOBILE SCHOOL.— Chicago School of 
Motor! UK ; I lie original Automobile school in Chicago. 
One hundred and eighty graduates the past year, to 
whom we refer upon request. Automobile owners, 
prospective buyers and young men wanting to become 
expert chauffeurs will save a great deni of money nod 
a lot of worry by studying the mechanism* care and 
repair of gasoline automobiles, in our shop, where all 
parts are open so you can see how they are made, and 
now they operate. We give thorough and practical 
Instruction. Competent chauffeurs; supplied, Address, 
Chicago School of Mb toting. Dept. It, 2fS4 Michigan 
Ave.* Chicago* lit. 

FOR SALK — Four-passenger Pope-Tribune n u to mo- 
ld l e* 10015 model : has never been run 50 miles and 
has proved entirely satisfactory ; no reasonable offer 
refused- Address It. E. Exchange, New London, Conn, 

WANTED TO T'HAPK — A motorcycle, nearly new, 
worth $5 50, for a lathe, 13 or 14 in.. Barnes pre- 
ferred. Address 6602, care P opul ar Mechan ic s. 

TO EX CHANGE — $35.01) typewriter* nearly new% 
for motorcycle attachment In good condition* W. M. 
Henry, 301 Cypress Ave,, MoimdBvlile T W. V a. 

FOR SALE -Light runabout, new top, good tires, 
less power. Cheap If taken quickly* Hoy Richard- 
son. Alexis, TIL 

CONSULTATION— Explicit advice given by gas 
engine expert. Prompt* eflicieut service : fee mod- 
erate. Address Specialist, care Popular Mechanics. 

WANTED — Motor for motorcycle, not less than 2 
horsepower : will trade real estafe in a coming ell 
town. Coo, Trine, Paulding, Ohio. 

LET THE ENGINE DO T1IE WORK— Write for 
literature on our attachable motorcycle nut fits. They 
fit any bicycle. Shaw Mfg. Co.+ Dept. B., Galesburg* 

Kan. 



BUSINESS CHANCES, 



FOR SALE — 1,100 acres pine timber: modern mill; 
hew machinery ; cheap. Inquire J. J. Patterson^ 
Eagle viltfl, Modoc county, Cal. 

FOR SALE — Only laundry in county scat. Hensons 
for selling, poor health. Address Miss Minnie An- 
derson* Knox, Inci 

W[IY WORK FOR OTHER IS V- — Start a business of 
your own right at home during yonr spare time. Our 
book, “Business Opportunities, will enable any Intelli- 
gent person to establish a money -making buhlnees* 
either with or without capital. Price* $1.00. Special 
Introductory price, only 50 eciUs. Money back Jf you 
are not pleased. G. L. Patterson & Fn_ + Chicago, lib 

FOR SALE — A tirst-clnas repair shop in good town, 
Arlfl i'gHfl . Lock Bax 254, Perry, la. 

FOR SALE — Electric lighting plant, complete with 
lij H. P. Fairbanks, Morse & €o + gasoline engine and 
200- light dynamo : good as new. The Brauer Acety- 
lene Lighting Co., Marshalltown, la. 

A FEW DOLLARS will start a prosperous mall or- 
der business* we furnish catalogue* and everything 
necessary : by our easy methoa failure impossible. 
Miiburndlfcks. 35S Dearborn St. + Chicago. 



BLACKSMITHS, 



GOOD BLACKSMITHS ARE SCARCE AXD BUT 
FEW LEARNING THE TRADE, 

And the smith comes first of all professions or 
trades. The smith must make the tools first of all 
from the surgeon to the safe h lower, by using Toy’s 
Treatise on new steels explaining how to work them 
with 75 new methods for working all difficult Jobs. 
Ten receipts for mn king your own compounds fur 
welding different [nds of steel solid. Thelrmite weld- 
ing fully explained: aDo two colored tool tempering 
charts; chart A explains nil annealing and harden- 
ing; Chart B explains both scientific and plain tem- 
pering to a standard. All the above for $LOO. Val- 
uable samples free, W. M. Toy, Sidney, Ohio. 




EDUCATIONAL. 



GOOD CHANCE TO LEARN TELEGRAPHY— 
-, Ftin with Telegraphy" is n complete learner's out- 
fit* including Key. sounder, wires and book of Instruc- 
tions. Price, postpaid, only o9c : with dry battery* 
65c, Nicely mounted and very toiuL Catalogue *‘P ,+ 
explains this a ad oilier remarkable offers, Thomas 
M P St, John P SIS Ninth Ave., New York- 

TE LEO It A r- 1 1 Y — C i r cu iar free! Wonderful nut^ 
nmtk 1 teacher; live styles, $2 and up. Gninlgraph rn,, 
Dept. J. r 39 Cortiandt street* New York, 

START A MIRROR FACTORY — We teach and trust 
you. Sample and parrlcularB* 19c f none without K 
I In Li snc^'i' s Mirror School, Fra&cesvRIe* tnd. 

PAID-UP COERftE III stenography In I. <\ ft. P 
with hound volumes, exchange for attachable motor 
outfit for bicycle, or what have you? Thomas J, 
Hibson, 2711 Oak St,, New Haven, Conn. 

FOR SALE — Cheap, paid-up I l'- W* “Sheet Metal 
Pattern Drafting'' course. Than, Lunds trom, 47 
Hamilton Ave,, Ind ianapolis, Ind. 

FOR ft ALE — J, C. S, complete mechanical drawing 
course: cost *59.00. will aell for (45.00. R. A, 
Garni tang* Davenport. Iowa, 

FOR SALE OR" TRADE — An International School 
course En mechanical drawing.. ft. It. Hnlhuan, Hattie 
Creek, Mich. _ 

PLUMRING SCHOOL — We teach yuu the plumbing 
trade. Pays best wages, Insures steady work* make?? 
you Independent. Write today, Plumbing School, 
Minneapolis, Minn. 

■ LETTERING*" 25c ; ^JINTING*" 39e. Dimen- 
sions of Pipe, Fittings and Valves, 59c. " Wireless 

Telegraphy/’ 30c, Browning Press, Coll in wood, O. 

FOR SALE — L C7~ S. course In Surveying and 
Mapping. Cost (45.00, will sell for *30.90 cash. 
It. II Van Else, Otego* N, ¥- 

INVENTOHS< — If you ate an inventor, send lor 
our free Booklet R, containing a list of “Wbnt to 
Invent and What to Avoid;" “Patent Facts vs, PaL- 
ent Fancies, H and “The Inventor's Harvest Season." 
Address Patent Bureau, Popular Mechanics* 160 
Washington St., Chicago, 



FOR RALE. 



BARGAINS IN MACHINERY AND TOOLS— SI x- 
horsepower Bruwn-Corbnm gasoline engine, new; 
6-loch H. B. Smith Co/s wood planer or jointer, 
*50-09; 1 1 mist on power morllser, *50.09; foot power 
raortlser, *10.09; wood boring machine, *12.90; hand 
nr power post drill press and chuck, *18-99; twenty- 
light one horsepower and light motor, *49.90; foot 
or power Barnes former, fifteen knives. *29.00; hand 
or power portable forge, *19,00; and lots of others. 
For descriptive price list of machinery and tools 
address 1257, Popular Mechanics. 

FOR SALE Oft TRADE— Schooner-rigged sailboat* 
28Vi ft + by 9 ft. beam; caravel built, of the hcsl ma- 
lerlaL In line condition; want automobile, Address 
91101, care Popular Mechanics. 

FOR SALE OR EXCHANGE— One Conn hgIu R-flat 
cornet, Dne Conn E-fiat cornet; one tenor trom- 
bone. Want cash, camera, gasoline engine, tools or 
what you have. Ed* H aughey T Camden, Mich. 

FOR ^ALE OR EXCHANGE — Two microscopes, 
valued at (309,60 and $290,99 and a complete outfit 
of surgical Instruments. Prefer to exchange for 
standard gasoline runabout- Address for information. 
Room 9, 1 High ftt.„ Worcester, Mass, 

EMERY GRINDER HEAD with tight and loose 
imtleys and rests; will carry two 8-Eii. wheels; com- 
plete *9 + £H), ftet of castlngH with drawings and all 
material to build, *2.25. Bend stamp for circular. 
Sit 1 1 nv vil le Mi rili-1 ft Maclaine Works, SoMn evi]le i Q r 

FOR SALE — Complete second-hand Hanson & Van 
Wlnkel electroji fating outfit, with dynamo and engine. 
,1 L, Hen l ey, Crcsfo, la. 

FOR SALE— 1 motorcycle. 1 IT. P. gasoline engine* 
ft 11, P. electric motor, several 10-In. enierv stands. 
J. F. Schulz, Box 170, North Chicago, ML 

FOR SALE — -One Brooke 20 ft- k risked -down 

launch, with patterns, fittings and hardware. For 
full parllculare address R’. A, Gurstang, 2234 West 
Second St., Davenport* la. 



CASTINGS FOR BUILDING a 2x4 steam engine, 
to build a lathe out of an old sewing machine, 
countershaft and a small steam turbine, Send stamp 
for description. No catalogue* SaLluevKlla Model A 
Machine Works, ftallnevlIJe, O. 

FOR. fa ALE— Gasoline launch, tft ft-, torpedo stern, 
7 H. P. double cylinder engine* reversible propeller; 
will carry 19 persona. Everything In first-rlnss con- 
dition, First check for (150 takes It. J. E. L. t 24 
Thayer ftt. f Jamestown, X, Y. 

"COMPLETE W r ATER POWER PLANT - -ft to 10 
volts for (7.09 t worth *9.99. E. PL Alexander, 1221 
East North Ave., Baltimore, Md. 

WE HAVE CASTING W to build a complete piece 
of miniature artillery, for yachts and celebration 
purposes. Build it yourself, or. if you like, we will 
build one for you. Castings brass or steel. This 
yacht ran nob is a miniature of The JMn. cannon 
used by the U. ft. on board the U- ft + 8. Frigate 
Brooklyn at New Orleans and Mobile Bay battles 
during the civil war. Blue prints, 25c each. No 
catalogue No order accepted after the 20th of June. 
Enclose stump ; mi postals answered. ftaUueville 
Model & Machine Works, Saline vKIIe + 0 + 

FOR WALE— Iron planer, 20x29, Sft. bed. Cheap, 
fair condition. Zed Jarvis, Oow T ugta<\ Mich. 

FOR BALE — One new 2 EL P. International Hfir- 
vesting Co. gasoline engine ; good puller and slick 
runner and in fine condition. Vertical type. C. C. 
Danford, Ethel* Ohio. 

FOR SALE — 2 H. P. stationary gasoline engine. 
Patterns and eastings, On account other business, 
will sell at half price. J. F + Bchalsc* Box 179, North 
Chicago, MI- 

FOR BALE- — Complete outfit for making cement or 
concrete building blocks ; also a steam automobile 
cheap. E. A. Wright, Canton, Ohio, 

KEROSENE ENGINES— A galhpn Of keruselie coats 
12 cents; a gallon of gaaollne, 14 cents. The kero- 
sene engine will do more work; It Is the coming 
power. Will pay you to at least study the subject. 
Full details on request. Write B + H. ft., care Pop- 
uhir Mechanics, 

FUR SALE — I94n. screw cutting lathes at whole- 
sate ; also tools. Send 10 cents for set of Magic Rolls 
to Tibbetts. Putnam» Coma. 

FOR SALE — -1 .000 steam and water gauges at *1.00 
each* Send for list to J* L. Lucas, 2 Fox St. f Bridge- 
port, Conn. 



WANTED. 



•THE NOVELTY NEWS"— AN IDEAL ILLUS- 
TRATED NOVELTY TRADE NEWSPAPER, Espe- 
cially valuable to Manufacturers' Agents, Manufac- 
turers and Dealers In Novelties, Mail Order* or any- 
one desiring io keep in touch with all kinds of money - 
making novelties, T7la1 3 months, ten cents. "The 
Novelty News C0-» M 604. No. 171 Washington St.* 
Chicago. 

WANTED — 19 or 12 IL P. marine engine. Will 
trade Locomobile In good order; flue steamer. Write 
B, C. Snyder. North Germantown. \, Y, 

WANTED — A hundred firemen and brake men on 
Illinois and other railroads. Experience unnecessary. 
Firemen, *109, become engineers and earn *299 
monthly, Rrakemen £7#. become conductors and earn 
*159. Positions awaiting young men. Stage age. 
Send stamp. Nome position preferred. Railway As- 
aociati on , Room 174, 227 Monroe St., Brooklyn* W. Y. 

WANTED — Mechanical salesmen to handle terri- 
tory for sale of new boiler room device which sells 
for *50 and pays for Itself in a short time. Great 
labor saver In boiler f^iom. Every engineer wants 
one when he secs it. An unusual opportunity for 
good men. Address 40-79 Popular Mechanics- 

WANTED — Practical machinist to handle men and 
get out work economically* One taking small interest 
in the business preferred. A capitalist desiring good 
Investment can secure controlling Interest In profit- 
able man u facturing business paying dividends for Inst 
seven teen years. Address "Good Chance/ 1 care Pop- 
ular Mechanics, Chicago, 111, 

WANTED Eli-Hri^il Worker* and student-* to sub- 
scribe for Electrocraft, Correct wiring methods 
plainly told, Useful diagrams, ftend ten cents* sam* 
pie copy. Elect rocreft Pub, Co.* 93 Griswold SL, 
Detroit* Midi- 



MISCELLANEOUS. 



3110 VISITING or business cards, postpaid, 35c. 
Sample for 2o stamp, R. D. Elliott, Box 1316* St, 
Louie, Mo, 

MAGIC CARDS, nr Imp's Bottle, eight centu, both 
fifteen cents* Morse Novelty Co.. Newark, Ohio. 

FOR SALE—Tea practical receipts for $1.00, for 
the manufacturing of yellow brass, red brass, bronze 
metal, bell meliiL German silver, Imitation silver, 
artificial gold, Britannia metal, gun metal, rivet inetaL 
Worth ten times the price. Gahnn Co. T Bos 5(12, 
Grand Island. Neb, 

SILVER PLATING — By a newly discovered process 
the plating becomes a part of the metal itself, making 
It durable and lasting. No battery, mercury or acids 
used. One dollar’s worth of material does twenty 
dollar** worth of work. Full instructions, f>0 cents. 
Address E. Karps, IfiQd Ea*t 55th PL, C hicago. 111. 

FOB SALE — A 4x5 camera and complete outfit. 
Guaranteed absolutely new and in good condition, 
for onlv $5. Please call or address W. L- Larson, 
550 DgcatPV St, Paul, Minn, 

AUSTRALIA— Manufacturers In the United States 
intituling to sell goods In Australia should subscribe 
for the -i'nurnn] of Commerce, Melbourne, Australia. 
Price, $1 per year, 

MONEY IN NOVELTIES— Our advertise™ and 
readers are locking for good new novelties to put on 
the market. They have money for the rlgbi Inventions In 
utility, amusement and advertising novelties. Wliat 
have you got that's good? Reach this field through 
“The Novelty News," 171 Washington SL* Chicago. 
Trial 3 months. 10 eents r 

FOR SALE— cash will buy new, high-speed 

motor airship. ridden by me several exhibits, New 
York and Texas. Patent portable gas works Included. 
All good condition. Any size airships or gas balloons 
built. Several light weight gasoline motors, cheap, 
1, 2 and 4 cylinder, and 2 and A cycle* Carl EL 
Myers, Balloon Farm, Frankfort, N, Y- 





MOTOR FAN 

91.50 i ruue 2,500 rvvuSulLsm-n ni Unite; 

13 Inches; throws air equal to any 
electric fan midi Ran? by water; feu 
rough MG inch hole. Ur zaires but lu Urn. 
water pressure and can be ootihHfed to spigot, 
in any n^oiru No ptumbsr needed. Any six# 
;hta vaJihc kcpfcCEMil. Will ran tmaii machinery* 
Scti4 for dceVrJutlvv circulars to-day. 



p aCHE MFG. COi 

PITTSBURG, PA, 



nOHTIHG ROOSTERS 

Mystify and *ihuh* your friend n* 

Tin a**re Esomppx^fltno ro&stens 
with genuine feathers; they fight to 
H tinlnh. and are always ready to 
fight, Thrp F^hCtct oC their mor& 
menti I a only known to the oper- 
ator. Will last a lifetime- lOoa 
pair, S pnirm for 25c. Pont paid with 
novelty oataloR a ad anarorlao pruminia fre* with every order. 

W* it* HILLER & CO*i 7J9 E. 4th St., St, Paul* ninn 




Neve. Falls Sure Po p 
BLACK-HEAD REMOVER 

Th Eh llttl nL dovf Qfli» meat WOndarf □] tb iag for p«no d« wbM foot 




Ji full of blackhead*. Simple no d e*ey to operate end the or | yen re 
cure. Bt placfntc dlmctly owr the b I ack'h p ad! , then Wothdrawn, 
briutf* the bUck h^d awar. Kerer fills- Takes them out ironud 



the nose and all parts of the fee#, Sent postpaid for Iwtnty-ftvi 
«mts. OtNr wfn] utktei. Qatelopae and llJnstratad olroularj 
fro*. AirCelIs Wanted. Address 

«. suftaia a c<?., - c«mm tmi nuiwnff, - chtcaqo* ill* 
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BOYS! 

Con You Throw A Curve? 

I tan touch yon by mail bow to 

throw 32 different kin da and to tiavO 
Absolute control over thorn, ■*— Oat' 
f h oot % , I ei - shoots , It id *e- shoots, 

I>ro|jK p ami the famous Hd tip It- bull. 

MY SYSTEM OF 1 EACH I NO BASE BALL 

is hauf.-d on' n-clmtific principles ~ the 
resEdt of 25 yenrs J experience in the 
«uu«. I fimtriintee Ke&uHi. I 
Etched tor theCMrigo Nationals under 
Apt, Anson and other noted teams, and 
harfi tho ifTHatciat pitching record In the 
orofeafliau. Write for Booklet 11 The 
Road to Success r hf Address 

TED KEHKEDr, 606 OUT. SI.. St. lull. * 0 . 
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CAMS AVIJ THE PRINCIPLES OF THEIR CON- 
STiiUCTlON. By George Jejieon. 1 11 tie t rated; 
GO pages; cloth. Price $1.50, D. Van Nostrum! 
Co* New York. 

An instructive treatise Interesting tb mechanics. 
Describe* Hie commoner forms of cams, such as the 
frog, face, cylinder, etc* Profusely Illustrated with 
diagrams and engraving*. The writing cam described 
I* of particular Interest. 



■ p* A p M Q] II |m B I IU AND EARN § 5.00 A DAY, A few month? study at our School under the 
L L M n I* r LU W1 Q I 11 m snpervMon of expert ptumbern wlEl enable ;ou to earn this salary We have A 
special department lo earn re posltinne for students after graduating, Write to-dfty for FREE CATALOGUE, 

ST. LOUIS TRADE SCHOOL, 3973 Olive Street, ST. LOUIS. MO. 



COMPLETE 
ONLY 



$ 



BURNS 
WOOD OR 
COAL 



JUST SEND ME ONE DOLLAR 

and 1 will ship C + Q. D* to any railroad station In the 
U* S* this fine Willard Steel Range. Anyone can day 
they have the best rang* in the worlds but I will fur- 
nish the evidence and leave the verdict to you. Alter 
you examino thli range. If you are iMfafied In every 
way, pay Agent ®II,e>0 and freight, and you become 
the possessor of the beat range In th* world for the 
money. The rang* ha* six EMnch lids: 17-inch oven; 
Id- gal. reservoir; large warming closet; top cooking 
ac rJaCft f EOxfM f □*. Guaranteed to reach you in perfect 
order. Shipping weight, 400 lbs. Thousands in use 
and every one of them giving ha! Is (action. Write for 
full description and testimonial*. 

WM. C. WILLARD 

Ke. 70 WiLLAitn pi.inr,. cf lrklljc tin 

820Q£ESTNOTS1&F.£T ai * LV,UL * m, -f. 




HflVC Here's a Special Bargain 

DII I 9 One 3 ^-Volt 

LAMP and BASE mailed pout- 

paid (or 25 cent#. 4 fortiO Cents. Lamps 
20 cents* 5 eenlL 

Wireless Telegraph 

Auto • Coherer 




Tfie Fetiptil 

Watch Casa 
Tale pi ihiho 

SflCILTBlS 

fi£« F^tpali 

Vr|l Spihk 

Cell 




S-,;,'" Smith Electrical Works B»TiviVN*“ 



ELECTRIC RAILWAYS 

Oyn&tnos • Motors ; Gas Engines 




i 



Every- 



Ofraaplet* Working M*>d*In. also CaatSasn and Pnrt*- — — - 
ttiing: lor the Amateur E] ftcirlo inn . S^nd for Gntntogne 13 

The CARLISLE & FINCH CO., 

26g E. Clifton Ava. Ciacinnati, Ohio 



Texas to the Front* 

IS COMING SO FAST YOU CAN IIEAE IT, 

So oth.r Mrtjin rf the country ofun such indoe#nw o(, tu tin* i!»mi‘- 
Ik a llfiltb or Flowurr Hrrkrr, t\t the I'tflUUih 

A MILD CLI MATE, FERTILE LANDS (and Cheap) 

- — and 

BUSY, GROWING CITIES, 

I. & G. N„ 

i 'Tfce Tim EeJItbwI, " 

With man IhsB IfoW Bitten of tr»ct F tPaveracB the tAoat 
f A'.-n-T'C'J iflcli>.iu!s ot this State. Opeprtitf* ihiangli Cart 
f run* Hh LnlSr M-Eiiip Lija , tie*, in Mnnocti-PP- irttki Iron 
Mountain Honto, 

We old'll bfl pi-ceieH to aii^er Sn^uirses. 
hrfid 2c. iiatup for the Tgth-s i! H^4 

Bflflt/’ cantm nm £ intofaBtilLg tiiila. ... 

d. j. rnicEk u. iv a t + a., 

F^lritlnp, TpiGtft. 



Experimenting 1 


Tf 1 '■ 


Electro- Magnets 





|\.r 

■ . |- 1 ■ l ihoritai 'At^r t*p*rk 

m*i:-la. ■piUi k ,*7 ■rlr*. tyr And 
1 -M-l- Eif W* cxrc«Kl A tjiMJi ii 
wilb i -*-1 nf dfj 
h*R"T- 



Fo&Ugl k 






ANTES IAN ELECTRIC CO., - 144 Aptian Ava.. CHICAGO 





■ lift CEtlI War R^linaad 
Curio* for Oosj Corner* 
ftDii Deni zz U : : 

WRITE FOR CATALOG* * 

Walsh's Sons ® Co. 

m PuulC St., NEWARK, N. J 



25 


BOOR 

i FOR 


25 


Cents 


BOYS 


Cents 
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Mechanics for 

Young America 

Tells How to Make Things 



Kep r iflted from tine Roys’ Department of Popular 
Mechanics, Fully Illustrated. Instructions are 
"Written h q you can understand it,” 



r r t t 



i ■■ m i -m -m m • 



4 a -f» fl R R a * a # | + 9 



CONTENTS 

How to Make a Psiper Boat 

How to Make ^ Bam?l Boat. . 

How to Make a Water Wheel . 

How to Make Your Own Fishing Tackle. * - . .* * . 
Temporary Camps and How to Build Them.*.**, 
Ferroftnont Camps ami Huw to Build Them. . 
How to Build an imitation Street Car Line 

tl ow to Make a Water Bicycle. 

How to Make a Miniature Windmill,...., 

How to 13 olid a n Ice Boat. ,,,, „ . . . 

A Novel Burglar Alarm**, 

A Mechankml Ventriloquist and How to Make It, 

How to Make a Boot- Blacking Cabinet 

Rene wine Dry Batteries. 

How to Ma ke Wo tor Motors 
How to Make "Antique'- Clocks from Up'to-Date 
Materials. # , 

tottering a Clock Dial .„ 

How in Make a Windmill of One or Two Horse- 

^ ^ ^ r ■■■iiilrcriftiiHvai |i tjiaiiiB«i iRiiiiBN 

How to Uftko a Trap for Rabbits, Rats and Mice. 

How to Mak^ a Small Searchlight* * * * . 

Kites of MStiy Kinds a tad Huw to Make Them— 

Jug Fishing 

How to Do Ornamental Iron Work. , , * 

Ornamental Metal Guards for Open Fireplaces*. 

Huw~ to Make ft Propelling Vehicle - 

M ow to Make a Water Telescope.,* ** 

Ho w to Ma ke Fuppr Balloons 

How to Make a Hectograph . , . r , . 

Useful Articles and Ornaments Made off Old 
13 h - yc 1 e I a rts . i h.**........-!,. ■,.,,.f^ ll .. + l lh 

Desiree for U' inter S|n.uts — How to Make and 

T’iir Thrill 

Coasting Sleds, Chair Toboggan Slides 

ami ^IlI 11 ■ I + T'hi ■■■ Iff, ,,,1 I |,,,j.rtl li I 

Mow to Make Rubber Sta mps 

Hmv to Make a Bn^izo^i' Carrier for Bicycles-,., 

A Water Qnhdlestlek 

Boys' Hand -Power Antfi — How Made 
How to Mnkp n Pair of Dumb-Bells; 

How to Rbl Your Yard of Cats,*.. 

How to Mrs ke an Basel * . , . * 

To Lffjit a Gaslight Without Matches 
Things; n Boy Can Make Out of old Bicycle Parts. 
How to Ma ke a Wind Propeller* 

Photographing from n Captive Balloon..*..*,..,, 
How fo Make a Simple Burglar Atartn * 

lOO Pages — 201 Cuts 

Sent postpaid on receipt of 25 ceati, Or order 
from your newsdealer. 

Papular Mechanics, 

Journal Building, • * Chicago 
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PleoBe inentloo Popular Xwhnalet 
when writing to advertiser* 




GOODE LI.-PR ATT COMPANY 



Every Man 

who wor k s withT oo 1 $ 
should know where 
he can secure the 
BEST. 

Goodell- 

Pratt 

Tools will last long* 
est, do neatest, work 
and prove most satis- 
factory. 
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Our 

F ree Catalog 

No. 7 

Describes theseTools 
very comprehen- 
sively. 

It will prove valuable 
to any man. 



GREENFIELD, MASS.U S.A. 



WRITE FOR IT 
TO-DAY 



GOODEEL-PRATT COMPANY 

GREENFIELD, MASS,, U, S. A. 
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The Dollar Watch 

Is Now Stem-Wind and Stem-Set 

We aisnotmce the production of the Dollar Watch in rt'cular 
stem-wind and stem-set model for 1906. This Improvement, 
applied to the lowest priced watch of worthy quality, is one of 
the achievements tn a|] the annals of watchmaking. 

At the expense of watch -quality, u features " arc easy, 

but with In person standard they mean something. 

By 14 years of faithful tim^keepinq: Tngersoll watches have 
prow-ii to a daily sales of more than 8QU0-- several times the largest 
m the world. Without the tremendous output, the invaluable 
patents, the factory equipment and experience a natch like the 
Jngeraoll would not be possible, No other at five times its price 
approaches it m practical utility. 

Sold by dealers everywhere or postpaid lor $1.00 

Demand a watch with the name INGERSOLL on the dial . 



Ingersoii Chains have more gold than any $2,00 chain. 

1 2 patterns. Circular free. Sold everywhere or postpaid for $1.00 



ROBT. H. INGERSOLL & BRO, 



•» 68 Jewelers Court, New York 

ALL JHCERS0LL WATCHES ARE AH SO LUT EL V H O N-M AC N ETl C 



I 




PO^A/IT D Above everything else the shop man must have reliability. 
“ f * MS* MV At his touch the power must be in motion. It must not 

= ~' have the habit of getting out of order. 

DEPENDABLE SERVICE is just one of the distinguish- 

— — — — — ' ing marks of I, H. C, Gas- 

oline Engines. There's the unfailing response to every call, but there's also 



The Simple Machine 

Correctness of Principle 
Economy of Running 
Nice Adaptability io Uses 



Faultless Workmanship 



These are eatures that will appeal to you if you need a power, (or any purpose. It will pay 
any power user to know all about the I. H. C, Gas and Gasoline Engines before he buys, 
r They are made Horizontal, Stationary and Portable in 4. 6, 8 t 10, 12 and 15 h. p. and 
Vertical in 2, S, 4 and 5 h, p. Begin the investigation now. Write for free catalogue. 

TEe International Harvester Company of America (Inc.) 

No. 7Q Monroe Street, CHICAGO, ILL, 




Everybody Needs An Accident Case 



Do y oil kllmv hnw r<i ireath vw or n hrul«\ qy ftow to relieve 
hi [>:iLn ['ll I ki-mIiL ? HftVb you the iippilani^s iiiul rciHiHllua at 
foBHiiV Are (hey pure atad arrlleF'ptib? 

IKE U. S. EMERGENCY CASE 

CQDtAtfil IS Clrl Lull- Inf ill.!! Utf tuRmlfitreB, dti^1riS$S, ■ lint mrlKS, 
pln^tiTH, n’hsirrli^nt. i"i >t to i i . ^i , K-rir-^, Firm AVI llimdbu' 4 , etc., 
all In ntomiimr inetfll jlivJ ihe 5 • rU 1 u 1 b W.Tit’ f>Oi^ir.4 if, 
i^nn'SB pr^ jNikL 

1 f rtft 11 r irs mu Ifi-il I ' mi you nee. not e&tlreEy tatteflci* we will 
t lu 3 «i'fnily refund iiu: pi buoy, 

L^rqe She. lor Workshops* Offices. Mills, Etc. r $ 3 *GO 

U. 5. EMERGENCY CASE CO. 

25 Weaver Building, Utica, N*Y. 




^ 11 v r H Y n 11 ft £ I II I* i' r Vi* ;ir 31 im! T I |>n 
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Red Man Razor 

nnd Rei the cleanest shave you etvr had. It is made 
of highest itt ado SH tftudd (lin^ii^ii j stm.-] and SEani- 
bnrg ground hy ea[ieri (Germ mi) Grinders. Beau- 
lifml F^d OUnloEd handle* ilcrmnni Silver Tips, j> 
n ^nii | inch bkdes. The quality over-baimiicostho [>rke 

— — - MUCK, Btt.JilT EACH 

including fiME I n T'Anq? with mitivofiik ttuIs Emr wiping blade 



THE GAS CANNON 




TPte iiicraf renmrkiible toy ertr imputed. Lnnded with 
si lutnutaiw Hi 6 L:hnrp , i| by jvr^Hin 11 1 ■ tlmrSp button, 

Flrea 1-2 tththi^n mlniiu:, Oiu h I'viet^ wnrl )i t vf ^ns w HI tl re one 
Kiuthiiinf n?h<F r .J. A tthDlutl ly n: i ft- — Uiurdu^Mj pnirt ci&I, Tills 
(Min mm wlU hrtttse more fun to the AtiiiTiYim buy them any toy 
uvrr trfcVented. I Um. bn fl rev! with perfect safety So t lie house* 
TiliiRtsu ik-^Ui'Tilnif itf'YI v 1 'T vhju chu hold yuur iiand uemee the 
tnoailiriftbfi L'LLiiaouiLft It ih flml, without ihcFtlAThtt^ttkanjie tin* 
Shows The ent I re hick of denser. Out Of duo ha ftiaieva a report 

like n. uNmtl sl/erl 1 lvc|aLiL!lCi fc fin 1 rriirkn; kIufoIi- w emit OF WOtilleu 
pndvH’rLic acim* tlie rtmun v |tli grent. iirrunu-y, alonrl hn u|z. a 
puff of siiwk^ yet there Ifi Ao powder, no niSfi'LLsive gunpowder 
pmell, 1 ■ : 1 > II Ili/S-r Nif iiL iiIsimfI [itc-lj Hie 1 hinder* Why ri*k 
vuLir b 1 y'$ pye-Blcrht or v\nh PIr life? I^i *i li fttntMifcg sind liiNTna^t- 

I Ye. djuftjooiikE CJfplJiiiirt uvery feature clwrly and caaeltely, 

FOURTH OF JULY IS COMINSt » fv* 

ludikr ] iinnnfUiLiM H-|]tpTHriM H Semi! lls n mill umce fur rum. We 
wdl blip pnmifitSy i-,\ esiire-^, nil rln&r^h iai*if|i-ilili vm 
raTJnon oatfl t tfi j in w oh nil i'xtrft pur*?-, Wr LTiinr xhe 

tuiiliPJi to 1 h? lihMvlon ly siifi* mid wail nf MinriCT 
rernnilctli Further mil r^qUt^t. A^l'ijeh want nd + 

A i rL'tJiqudoiuj ^H'IJ'-r r 

WARNER MOTOR CO. 

Bepti 4 

Flat Iron Bld^., New YorK City 



Wonder Gasoline Engines 

THE ENGINE OF FEW PARTS 




THE ABOVE CUT SHOWS OUR NEW TWO-CYLI NOEV: 
THiREE N. P, SIZE. This wi- tflniin i^f»nt?nr f he ccUppMt- 
ftod li^rhite^t of it- e.iiwt'r un ihe nini'ket. 

THE SIMPLEST ENGINE ON EARTH runt of only nne* 
t 2 j 3 r*.E lUe inJmht'T • • 1 parts TWO-ijy Hirue-i- n L juiii p sparhi 
IIli> t MiEi- Wrt, KiUrt t m 

furnJih more power anti sjaecd than any other cfi&ino 
00 the amount of fuel nnd yel GUR PRICES AWE NO 

HIGHER. Vi'r iUi |i 4 • C r|jkiin O'* biL vi- [ IL- r ■ i. Ii|iOhIH PUilH.'.tlOt W 8 

do clrtra 1i> t-ivi 1 the towofi-t -priced ouifif t CiUMldeiiiatf effl- 
workmdiluUylfv. tnutcrlrtl. 

In^tt’sul ol bn yl»K a rh^ap outntftti pi 1 i i lit- to- in- tmwy with 
St Ami p*?t one [hinr with I tie |irm' h r will run for ^ l'O r-?*.. 

We IH||]. | MARINE ENGINE5 I'l-.mi 1 . I : ■ 

STATIONARY ENGINES uptObH I'. 

LIDHTFHC. SAWING, fUMPiNB OUTFITS, 






HemenYvay 

I 10 Duane St. NEW YORK 



Now Is Iho fitnei to tmy your on^lnt, cirul before you da 
1 1 iL - lit v. 1 1 1 pji > y in i to J n-. ^nl^iSe thu WONDE R, 

We RiiEimnCe^ -utl- - I'sn l I ■ i-ei ur Ttfuml inc>n--y. Send tod.iy 

f r m F i Sty-pa go Cafa lo^u o . 1 1 r rj | ]-■,.■ i n no n ■ a I » m t. i^aiir 

ullne UAginet Llnia liuj ufh^-r public tltid. AGENTS WANTED. 

THE R. M. CORNWELL CO. 

4 QS 5 . Satin J Street. SYRACUSE. N. Y. 

Svn \ rtrL OfTl 4 'r h L M J TiltL thiw Diliic. 




